REMARKS 

After entry of the amendments above, claims 33-132, 145-304 and 367-446 will be 
pending. No new matter is added by the amendments to the claims. Applicants respectfully 
request reconsideration and withdrawal of the outstanding rejections in view of the following 
remarks. 

L Formal Matters 

Information Disclosure Statement 

On page 2 of Paper No. 28, paragraphs A, C and D, the Examiner indicates that "since 
Statutory Declarations are not proper subject matter for an EDS, Applicants have not submitted a 
Form PTO-1449" for the Statutory Declarations submitted in the Information Disclosure 
Statements mailed April 18, 2002, January 23, 2002, and December 21, 2001. 

Applicants wish to thank Examiner Landsman for clarifying the significance of the 
Examiner's comments in paragraphs A, C and D in a telephonic interview with Applicants' 
representative, Melissa Pytel, on January 29, 2003. Because Applicants wish to have the 
Statutory Declarations considered by the Examiner and marked in the record as such, Applicants 
provide herewith an Information Disclosure Statement and Form SB/08, listing the Statutory 
Declarations. 

As discussed in the telephonic interview with Examiner Landsman, Statutory 
Declarations are proper material for an Information Disclosure Statement. 37 C.F.R. § 1.56(a) 
states that an applicant has a duty to disclose to the Patent Office all information that is material 
to patentability. 37 C.F.R. § 1.98(a)(1) states that an information disclosure statement shall 
include a list and a legible copy "of all patents, publications, applications, or other information 
submitted for consideration by the Office." (Emphasis added.) Applicants submit that the 
Statutory Declarations constitute "other information" under 37 C.F.R. §1 .98 that may include 
information that is material to the patentability of the instant application and are therefore 
contemplated by 37 C.F.R. § 1.56(a) as information to be included in an EDS. Applicants 
therefore respectfully request that the Statutory Declarations listed on the form SB/08 be 
initialed as considered by the Examiner. 
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Withdrawal of Method Claims 

The Examiner has withdrawn claims 45-52, 65-72, 85-92, 105-112, 125-132, 157-164, 
177-184, 197-204, 217-224, 237-244, 257-264, 277-284, 297-304, 318-325, 339-349, 359-366, 
379-386, 399-406, 419-426 and 439-446 as non-elected method claims (Paper No. 28, page 2, 
paragraph H) 

Applicants respectfully request that the withdrawn method claims be rejoined upon 
notification of allowable product claims. See, MPEP § 821.04 (Where an applicant is required 
to elect either product or process claims that are presented in the same application, the claims to 
the non-elected invention will be withdrawn from further consideration under 37 CFR 1.142 and 
rejoined when a product claim is subsequently found allowable). 

2. Information Disclosure Statement 

On page 3 of Paper No. 28, the Examiner indicates that reference EY, an International 
Search Report, submitted March 12, 2002, has been lined through because "an international 
search report is not a proper reference for an IDS." 

Applicants respectfully submit that the International Search Report was properly 
submitted to show the characterization of the references cited by the Examiner during 
prosecution of the corresponding PCT application. As discussed in connection with the 
Statutory Declarations above, Applicants submit that the International Search Report constitutes 
"other information" under 37 C.F.R. §1.98 that is material to patentability. However, since all of 
the references cited in the Search Report were listed on the form 1449 and initialed as 
considered by the Examiner, the issue is moot. 

3. Double Patenting Rejections 
Provisional Double Patenting Rejection 

The Examiner provisionally rejected pending claims 33-44, 53-64, 73-84, 93-104, 1 13- 
124, 133-156, 165-176, 185-196, 205-216, 225-236, 245-256, 265-276, 285-296, 305-317, 326- 
338, 347-358, 367-378, 387-398, 407-418, and 427-438 under the judicially created doctrine of 
obviousness-type double patenting over the claimed invention in the following copending U.S. 
Applications: 09/257,272, 09/935,726, 09/623,725, and 09/107,997. 

Applicants acknowledge the provisional rejection. Upon receipt of a notice of allowance 
in this or in one of the above-referenced applications, Applicants will file an appropriate 
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disclaimer in the remaining application, to the extent that such a disclaimer is necessary, or will 
cancel any conflicting claims that remain pending. 

Possible Provisional Double Patenting Rejections 

The Examiner also indicated the claims of the instant application may receive a 
provisional rejection for double patenting in a subsequent Office Action over U.S. Application 
Nos. 10/060,523, 10/084,488, 10/127,551, 10/120,398, 10/120,377, and 10/120,414. At the time 
the present Office Action was mailed, the applications were either not available to the Examiner 
or no election had been made. Applicants thank the Examiner for the notification that a future 
provisional rejection may be issued for double patenting over the listed applications. 

4. Enablement Rejections Under 35 U.S.C. §112, First Paragraph 

A. ATCC Deposit 

The Examiner has rejected claims 73-84, 93-104, 113-124, 245-256, 285-296, and 326- 
338 under 35 U.S.C. §112, first paragraph, as containing subject matter which is not enabled 
because there is no indication in the specification as to the public availability of the deposited 
nucleic acid molecules contained in ATCC Deposit Nos. 75698 and 97149 (Paper No. 28, page 
7). 

In response, Applicants' representative hereby gives the following assurance by signature 

below: 

Human Genome Sciences, Inc., the assignee of the present application, has deposited 
biological material under the terms of the Budapest Treaty on the International Recognition of 
the Deposit of Micro-organisms for the Purposes of Patent Procedure with the following 
International Depository Authority: American Type Culture Collection (ATCC), 10801 
University Boulevard, Manassas, Virginia 201 10-2209. This deposit comprises cDNA 
sequences encoding Vascular Endothelial Growth Factor-2. The deposits were given ATCC 
Accession Numbers 75698 and 97149 and were made on March 4, 1994 and May 12, 1995, 
respectively. 

In accordance with M.P.E.P. §2410.01 and 37 C.F.R. §1.808, assurance is hereby given 
that all restrictions on the availability to the public of ATCC Accession Numbers 75698 and 
97149 have been removed due to the issuance of U.S. patents on priority applications. A copy of 
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the ATCC Deposit Receipt for Accession Numbers 75698 and 97149 are enclosed herewith as 
Attachments A and B, respectively. 

In light of the above statement regarding availability of the deposited material, 
Applicants submit that the Examiner's rejection is obviated and respectfully request withdrawal 
of the rejection. 

B. Fragments 

The Examiner rejected claims 133-156, 165-176, 225-236, 245-256, 265-276, 285-296, 
305-317, 326-338, 407-418, and 427-438 under 35 U.S.C. §112, first paragraph, as not enabled. 
Applicants respectfully disagree and traverse the rejection. 

The test for enablement under 35 U.S.C. §112, first paragraph is "whether one 
reasonably skilled in the art could make or use the invention from the disclosures in the patent 
coupled with information known in the art without undue experimentation." United States v. 
Telectronics, Inc., 857 F.2d 778, 785 (Fed. Cir. 1988). Undue experimentation is 
experimentation that requires a level of ingenuity beyond that expected from one of ordinary 
skill in the field. Fields v. Conover, 443 F2d 1386, 1390 (CCPA 1971). The factors that can be 
considered in determining whether an amount of experimentation is undue have been set forth in 
In re Wands, 858 F2d 731, 737 (Fed. Cir. 1988). Among these factors are: the amount of effort 
involved, the guidance provided by the specification, the presence of working examples, the 
amount of pertinent literature and the level of skill in the art. The test for undue experimentation 
is not merely quantitative. A considerable amount of experimentation is permissible if it is 
merely routine. Hybritech, Inc. v. Monoclonal Antibodies, Ywc. 3 802 F.2d 1376, 1384 (Fed. Cir. 
1986). Furthermore, Applicants respectfully point out that compliance with the enablement 
requirement does not turn on whether or not an example is disclosed. M.P.E.P § 2164.02. 

Applicants respectfully submit that one skilled in the art could make and use any and all 
polypeptides encompassed by the claims without undue experimentation. Accordingly, 
Applicants respectfully request that the Examiner reconsider and withdraw the rejection of the 
instant claims under 37 U.S.C. §112, first paragraph for lack of enablement. 

L Specific Fragments 
Applicants respectfully submit that claims 145-156 and 165-176, which are directed 
towards specific fragments of SEQ ID NO:2 {i.e., amino acids 71 to 396; and amino acids 24 to 
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396) are enabled by the specification. With respect to claims 133-144, Applicants maintain that 
the claims are enabled. However, in the interest of advancing prosecution on the merits, claims 
133-144 have been canceled without prejudice or disclaimer. 

Independent claims 145 and 165 both recite fragments having a specific sequence of 
amino acids (i.e., amino acids 71 to 396 and amino acids 24 to 396, respectively, of SEQ ID 
NO:2). Applicants respectfully submit that one of skill in the art can easily make polypeptides 
having a specific sequence. 

Applicants further submit that one of skill in the art would know how to use the claimed 
fragments. 

a. The Specification Teaches the Significance of Retaining the Structural 

Motif Spanning Amino Acid Residues 108-188 For Maintaining VEGF-2 
Biological Activity 

The specification teaches that amino acids 108-188 correspond to a region having a 
structural motif characterized by eight cysteine residues (See, SEQ ID NO:2 and FIG.3). The 
specification clearly teaches the significance of this structural motif for the retention of 
biological activity. Furthermore, at the time the application was filed, it was known to those of 
skill in the art that the members of the PDGF/VEGF family of growth factors share a strictly 
conserved structural motif, i.e., a region spanning eight strictly conserved cysteine residues (see 
specification at page 2, lines 15-17 and page 9, lines 11-12). The specification characterizes 
VEGF-2 as a new member of the PDGF/VEGF family that shares this strictly conserved motif. 
In particular, FIG. 3 illustrates the amino acid homology between the members of the 
PDGF/VEGF family and highlights the location of the eight strictly conserved cysteine residues. 
The specification indicates that, in addition to the conserved eight cysteine residues, a signature 
consensus sequence for the PDGF/VEGF family, PXCVXXXRCXGCCN, is also conserved in 
VEGF-2 (specification at page 9, lines 12-14). This conserved fourteen amino acid region is 
contained within the region spanned by the eight strictly conserved cysteine residues and 
corresponds to amino acid residues 131 to 144 of VEGF-2 (as shown in SEQ ED NO:2.). 

The instant specification also teaches that the conserved motif is important for retention 
of biological activity. Applicants direct the Examiner's attention to the specification at page 9, 
lines 21-25 describing active fragments as "any portions of the full length amino acid sequence 
which have less than the full 419 amino acids of the full length amino acid sequence as shown in 
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SEQ ID NO: 2, but still contain the eight cysteine residues shown conserved in Figure 3 and that 
still have VEGF2 activity." Indeed, Applicants submit that each time the specification describes 
fragments that contain the eight conserved cysteine residues, such fragments are concurrently 
described as retaining biological activity, see, e.g., specification at page 9, lines 21-25. 
Therefore, upon reading the specification, one skilled in the art would recognize that the eight 
conserved cysteine residues are important for biological activity. 

Moreover, Applicants submit that the specification not only provides sufficient guidance 
as to the structure, i.e., the region of SEQ ED NO:2 containing the eight conserved cysteine 
residues that is capable of retaining biological activity, but also provides sufficient guidance as 
to assays and methods for evaluating whether a polypeptide having less than the full length 
sequence of VEGF2 would retain biological activity. See, e.g., specification, Examples 5 and 6. 

The fact that some experimentation may be necessary to determine whether a polypeptide 
fragment retains biological activity does not necessarily make it undue, if the art typically 
engages in such experimentation. In re Certain Limited-Charge Cell Culture Microcarriers, 
221 USPQ 1 165, 1174 (Int'l Trade Comm'n 1983), affd sub nom., Massachusetts Institute of 
Technology v. A.B. Fortia, 11 A F.2d 1104 (Fed. Cir. 1985). See also, Hybritech, Inc. v. 
Monoclonal Antobodies, Inc., 802 F.2d 1376, 1384 (Fed. Cir. 1986). "The test is not merely 
quantitative, since a considerable amount of experimentation is permissible, if it is merely 
routine, or if the specification in question provides a reasonable amount of guidance with respect 
to the direction in which the experimentation should proceed." M.P.E.P. §2164.06 {citing, In re 
Wands, 858 F.2d 731, 737 (Fed. Cir. 1988)). Furthermore, under 35 U.S.C. § 1 12, an inventor is 
not required to disclose a test of every species encompassed by their claims," even in an 
unpredictable art. In re Angstadt, 190 USPQ 214, 218 (CCPA 1976) (emphasis in original). 
Finally, enablement is not precluded if some embodiments of the claimed invention are 
inoperative. Indeed, the M.P.E.P. states that "[t]he presence of inoperative embodiments within 
the scope of a claim does not necessarily render a claim nonenabled." See, M.P.E.P. § 
2106.08(b). 

Both independent claims 145 and 165 recite fragments that include the conserved eight 
cysteine residue motif and the signature fourteen amino acid consensus sequence 
PXCVXXXRCXGCCN. Thus, one of skill would reasonably expect the claimed fragments to 
retain biological activity. Furthermore, one skilled in the art could readily determine whether or 
not the claimed polypeptides comprising amino acid residues 71 to 396 of SEQ ID NO:2 (claim 
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145) or amino acid residues 24 to 396 of SEQ ID NO:2 (claim 165) retain biological activity, 
using the assays and methods described in the specification and others known in the art, without 
undue experimentation. 

b. One Skilled In the Art Would Reasonably Expect that Amino Acid 
Residues 108-188 would be Important for Biological Activity 

Based on the teachings of the specification, one skilled in the art would recognize the 
significance of retaining the structural motif spanning amino acid residues 108-188 for 
maintaining biological activity. Applicants respectfully submit that one skilled in the art would 
also reasonably expect that polypeptides comprising amino acid residues 71 to 396 of SEQ ID 
NO:2 (claim 145) or amino acid residues 24 to 396 of SEQ ID NO:2 (claim 165), which include 
the structural motif, would retain biological activity. 

The Declaration of Dr. Stuart Aaronson ("Aaronson Declaration I"), which was 
submitted in co-pending U.S. Patent Application Serial No. 08/465,968, appended hereto as 
Attachment C, demonstrates that one skilled in the art could reasonably expect that a 
polypeptide containing at least the highly conserved structural motif would retain biological 
activity based on comparative sequence analysis of VEGF-2 and known members of the 
PDGF/VEGF family, as provided by the specification. Applicants wish to point out that the 
numbering of the amino acid residues in Aaronson Declaration I is different from the residue 
number in the present application. Amino acid residues 85-186, as discussed in Aaronson 
Declaration I, correspond to amino acid residues 108-188 in the present application. 

Aaronson Declaration I demonstrates that, at the time the instant application was filed, it 
was known by those of skill in the art that the retention of conserved structural motifs by 
members of the PDGF/VEGF family of growth factors allows the proteins to exert their growth 
promoting or mitogenic effects. Aaronson Declaration I at <p. Applicants direct the Examiner's 
attention to Harmick et al., 1986, Molecular and Cellular Biology 6(4): 1304-1314 ("Hannick"), a 
publication discussed in Aaronson Declaration I (previously submitted in the instant 
application). As demonstrated by Aaronson Declaration I, Hannick would provide to one skilled 
in the art knowledge that retention of the structural motif conserved among members of the 
PDGF/VEGF family (i.e., the region spanning eight strictly conserved cysteine residues) is 
critical for maintaining biological activity in PDGF. Aaronson Declaration I at ^7, 8. Hannick 
demonstrates a consistent correlation between the retention of the biological properties of PDGF 
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and the presence of the structural motif of eight strictly conserved cysteine residues shared 
among the members of the PDGF/VEGF family. Hannick at page 1304, coL 2, 1. A series of C- 
terminal deletion mutants were generated and analyzed for their ability to retain biological 
activity. The results demonstrated that the region spanning the eight cysteine residues strictly 
conserved among the members of the PDGF/VEGF family defined a region of PDGF critical to 
retain PDGF biological activity, i.e., 103 amino acids extending from residue 1 12 to residue 214 
of the B chain of PDGF (as shown in Figure 6 of Hannick). See Hannick at page 1311, col. 2. 

Furthermore, as discussed in Aaronson Declaration I, post-filing references corroborate 
the teachings of the instant specification. Alitalo et al., U.S. Patent No. 6,361,946 provides 
experimental results demonstrating that recombinant polypeptides having at least the amino acid 
residues of VEGF-2 spanning the eight strictly conserved cysteine residues, shared by all known 
members of the PDGF/VEGF family, retain biological activity. Such biological activities 
include the ability to autophosphorylate VEGF-2 receptors, stimulate proliferation and migration 
of endothelial cells, and increase permeability of blood vessels. Accordingly, such results 
corroborate the expectation of one skilled the art that fragments having at least amino acid 
residues 108-188 of VEGF-2 (as shown in SEQ ID NO:2) would retain biological activity. See 
Aaronson Declaration I at ^7, 12, and 15. 

In summary, the instant specification enables the claimed invention. The teachings of the 
specification allow one skilled in the art to recognize that the retention of the structural motif of 
eight conserved cysteine residues in VEGF-2 would be important to retain biological activity. 
Given the teachings of the specification coupled with the knowledge that retention of the 
conserved cysteine motif in other members of the PDGF/VEGF family is important for retention 
of biological activity, (e.g., PDGF), one skilled in the art as of the earliest priority date of the 
instant application would reasonably expect that the retention of the same structural motif in 
VEGF-2, a new member of the PDGF/VEGF family, would also be important for biological 
activity. Accordingly, one skilled in the art would recognize and expect that amino acid residues 
108 to 188 of SEQ ID NO:2 would be important for retention of biological activity, including 
stimulation of proliferation of endothelial cells and angiogenesis. 

Under the applicable legal standard for enablement, one skilled in the art could therefore 
make and use the claimed invention, without undue experimentation, based on the disclosure in 
the patent specification coupled with information known in the art at the time the patent 
application was filed. U.S. v. Telectronics Inc., 857 F.2d 778, 8 U.S.P.Q.2d 1217 (Fed. Cir. 
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1988). In view of the foregoing, Applicants submit that the instant specification enables the 
polypeptides of claims 146 and 165 that possess biological activity and would therefore be 
useful in the methods of stimulating endothelial cell proliferation and angiogenesis as claimed. 
Claims 146-156 and 166-176 depend from claims 145 and 165, respectively, and are thus 
enabled by virtue of their dependency. Applicants request that the Examiner reconsider and 
withdraw the rejection of the instant claims under 37 U.S.C. § 1 12, first paragraph. 

ii. Fragments with Activity 

Applicants respectfully submit that claims 225-236, 245-256, 265-276, 285-296, 407-418 
427-438, which are directed towards fragments of SEQ ID NO:2, ATCC Deposit No. 97149, or 
ATCC Deposit No. 75698 having a specified activity (either angiogenic activity or endothelial 
cell proliferative activity) are enabled by the specification. 

The Examiner rejected these claims on the grounds that the "function of these protein 

fragments" is not taught in the specification and "it is not predictable to one of ordinary skill in 

the art what residues can be altered while still providing the desired peptide function" (Paper 

No. 28, page 7). Specifically, the Examiner asserts that: 

proteins which are smaller than the full-length protein of the invention would 
have one or more amino acid substitutions, deletions, insertions and/or 
addition... Applicants have provided no guidance or working examples of the 
functions of these protein fragments [are], or what amino acids can be altered 
(added, substituted, or deleted) in order to maintain the desired activity of these 
fragments. Furthermore, it is not predictable to one of ordinary skill in the art 
what residues can be altered while still providing the desired peptide function. 

(Paper No. 28, page 7). Applicants respectfully traverse. 

a. The Specification Teaches the "Function " of the Claimed Fragments 

Contrary to the Examiner's assertion, many functions of the claimed fragments are 
described in the specification, including the use of "VEGF-2, or biologically active portions 
thereof to promote angiogenesis and endothelialization {See, specification, page 27, line 20 
through page 28, line 24). Furthermore, independent claims 225, 245, 265, 285, 407 and 427 
specifically recite the activity of the claimed fragments, either endothelial cell proliferative 
activity or angiogenic activity. 
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b. The Specification Provides Guidance for Amino Acid Substitutions 

The specification provides guidance to the skilled practitioner as to what amino acids can 

be altered while maintaining the desired activity. For example, Table 1, found on page 20 of the 

specification, teaches conserved amino acid substitutions. AT page 18, lines 5-6, the 

specification describes "substitutions of charged amino acids with another charged amino acid 

and with neutral or negatively charged amino acids/' Also, on page 18, lines 16-17, the 

specification references Bowie, et al., which teaches phenotypically silent amino acid, changes. 

On page 18, line 19 to page 19, line 2, the specification teaches that VEGF-2 fragments, 

derivatives, or analogs may be: 

(i) one in which one or more of the amino acid residues are substituted with a 
conserved o r n onconserved a mino a cid r esidue ( preferably a conserved amino 
acid residue) and such substituted amino acid residue may or may not be one 
encoded by the genetic code; or (ii) one in which one or more of the amino acid 
residues includes a substituent group; or (iii) one in which the mature 
polypeptide is fused with another compound, such as a compound to increase the 
half-life of the polypeptide (for example, polyethylene glycol); or (iv) one in 
which the additional amino acids are fused to the mature polypeptide, such as a 
leader or secretory sequence or a sequence which is employed for purification of 
the mature polypeptide or a proprotein sequence; or (v) one in which comprises 
fewer amino acid residues shown in SEQ ID NOS:2 or 4, and retains the 
conserved motif and yet still retains activity characteristics of the VEGF family 
of polypeptides. \ 

Additionally, Applicants submit that at the time the instant specification was filed, it was 
common in the art to make changes to proteins through substitutions, deletions, insertions and/or 
additions. This is supported by references in the specification to publications such as Bowie et 
al. (Specification, page 18, lines 16-17) and Ostade et al. (Specification, page 19, line 15), which 
demonstrate the skill in the art at the time the application was filed. 

c. One Skilled In the Art Would Reasonably Expect that Amino Acid 
Residues 108-188 would be Important for Biological Activity 

As discussed above, the specification teaches VEGF2 is a new member of the 
PDGF/VEFG family that includes a conserved structural motif of eight cysteine residues, 
spanning amino acids 108-188 {See, SEQ ID NO:2 and FIG. 3), which is important for biological 
activity. In addition to the conserved eight cysteine residues, a signature consensus sequence for 
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the PDGF/VEGF family, PXCVXXXRCXGCCN, which corresponds to amino acid residues 
131 to 144 of VEGF-2 (as shown in SEQ ED NO:2), is also conserved in VEGF-2 (specification 
at page 9, lines 12-14). Therefore, based on the teachings of the specification, one skilled in the 
art would recognize the significance of retaining the structural motif spanning amino acid 
residues 108-188 for maintaining biological activity. 

Furthermore, Applicants have provided a Declaration of Dr. Stuart Aaronson ("Aaronson 
Declaration I"), which demonstrates that, at the time the application was filed, it was known by 
those of skill in the art that the retention of conserved structural motifs by members of the 
PDGF/VEGF family of growth factors allows the proteins to exert their growth promoting or 
mitogenic effects. Aaronson Declaration I at <p. 

Furthermore, as discussed above, scientific publications by others (i.e., Hannick et al. 
and Alitalo et al) demonstrate that retention of the structural motif conserved among members of 
the PDGF/VEGF family is important and corroborate the teachings of the instant specification 
by providing experimental results demonstrating that polypeptides having at least the amino acid 
residues of VEGF-2 spanning the eight strictly conserved cysteine residues, shared by all known 
members of the PDGF/VEGF family, retain biological activity. 

Therefore, based on the teachings of the specification, one would understand that VEGF- 
2 is a member of the PDGF/VEGF family of growth factors and would therefore recognize that 
the retention of the structural motif would be important for maintaining biological activity. 
Although Applicants maintain that the claims are enabled as pending, in the interest of furthering 
prosecution, claims 225, 245, 26, 285, 407 and 427 have been amended to recite "wherein said 
protein fragment comprises amino acid residues SEQ ID NO:8." 

HI Fragments of at least 30 Contiguous Amino Acids 
Applicants respectfully submit that claims 305-317 and 326-338, which are directed 

towards protein fragments of at least 30 contiguous amino acids of SEQ ED NO:2 or ATCC 

Deposit No. 97149, are enabled by the specification. 

At page 21, lines 13-14, the specification discloses fragments "containing at least 30 

amino acids and more preferably at least 50 amino acids" of VEGF-2. From the disclosure, 

Applicants respectfully submit that one of skill in the art would be able to make fragments 

containing at least 30 or 50 amino acids of SEQ ID NO:2. 
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Applicants also contend the disclosure provides sufficient guidance such that one of skill 
in the art would be able to use the claimed fragments. Applicants respectfully point out that it is 
not necessary for the claimed polypeptides to be "biologically active" or to be defined by 
"functional properties," to be used. In fact, the polypeptides recited in independent claims 305 
and 326, have several uses asserted in the specification that do not require biological activity. 
For example, the specification discloses that fragments containing 30 contiguous residues of 
SEQ ID NO:2 or ATCC Deposit No. 97149 may be used as "intermediates" for producing the 
"corresponding full-length polypeptide by peptide synthesis" (Specification, page 21, lines 18- 
23). The specification also teaches that fragments can be used to generate antibodies. For 
example, at page 40, lines 27-29, the specification teaches that fragments "can be used as an 
immunogen to produce antibodies thereto." At page 41, lines 7-9, the specification teaches that 
"even a sequence encoding only a fragment of the polypeptide can be used to generate antibodies 
binding the whole native polypeptide." Such antibodies can then be used to isolate the 
polypeptide from tissue expressing that polypeptide. The specification also describes methods 
for generating such antibodies. See, specification, page 41, lines 4-10 (antibodies "can be 
obtained by direct injection of the polypeptide into an animal"). 

Although Applicants maintain that the specification teaches the skilled artisan how to 
make and use the claimed fragments as pending, in the interest of furthering prosecution, 
Applicants have canceled claims 305-317 and 326-338, along with the corresponding method 
claims {i.e., claims 318-325 and 339-346, respectively) without prejudice or disclaimer. 
Applicants therefore request withdrawal of this rejection. 

5. Written Description Rejections Under 35 US.C. §112, First Paragraph 

A. Fragments 

The Examiner rejected claims 133-156, 165-176, 225-236, 245-256, 265-276, 285-296, 
305-317, 326-338, 407-418, and 427-438 under 35 U.S.C. §112, first paragraph for lacking 
written description. Specifically, the Examiner asserts that the claims are genus claims and the 
specification and claims do not indicate what distinguishing attributes are shared by the 
members of the genus. Applicants respectfully disagree and traverse. 
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Applicants submit that the instant specification describes an adequate number of species 
to support the genus claims and describes the claimed invention in a manner that shows that the 
inventors had possession of the invention at the time the instant application was filed. 

/. Specific Fragm en ts 

As discussed above, claims 133-156 and 165-176 are directed towards specific fragments 
of SEQ ID NO:2 (i.e., amino acids 131 to 144, 71 to 396, or 24 to 396). 

A patent specification, in order to satisfy the written description requirement, must 
describe the claimed invention in sufficient detail to allow a skilled artisan to reasonably 
conclude that the inventor had possession of the claimed invention at the time the application 
was filed. Vas-Cath, Inc. v. Mahurkar, 935 F.2d 1555, 1563 (Fed. Cir. 1991). 

Applicants respectfully submit that the specification describes the invention of claim 133 
in sufficient detail to allow a skilled artisan to reasonably conclude that Applicants had 
possession of the claimed invention at the time the application was filed. The specification 
discloses that "[i]t is particularly important that all eight cysteines are conserved within all four 
members of the [VEGF/PDGF] family (see boxed areas of FIG. 3)" (See, specification, page 9, 
lines 11-12). One "boxed area" of FIG. 3 corresponds to amino acid residues 131-144 of SEQ 
ED NO:2, recited in claim 133. Thus, one of skill in the art would clearly recognize that 
Applicants had possession of the invention recited in claim 133 at the time the application was 
filed. Although Applicants maintain that the invention of claim 133 is supported by sufficient 
written description in the specification, in the interest of advancing prosecution on the merits, 
applicants have canceled claims 133-144 without prejudice or disclaimer. 

Similarly, the specification provides sufficient written description of the subject matter of 
claim 145. The specification discloses that SEQ ID NO:4 is "a truncated, biologically active 
form of VEGF2," which "comprises approximately 350 amino acid residues of which 
approximately the first 24 amino acids represent the leader sequence" (See, specification, page 6, 
lines 8-11). When SEQ ID NO:4 is compared to SEQ ID NO:2, it is apparent that SEQ ID NO:4 
corresponds to the C-terminal 350 amino acids of SEQ ID NO:2. Without the 24 amino acid 
leader sequence, SEQ ID NO:4 corresponds to amino acid residues 71 to 396 of SEQ ID NO:2, 
recited in claim 145. Therefore, Applicants respectfully submit that one of skill in the art would 
be able to reasonably conclude that Applicants had possession of the invention recited in claim 
145 at the time the application was filed. 
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Written description for claim 165 is provided in the description of FIGS. 12 and 13, 
found on page 27, lines 13-15. The specification discloses that a "VEGF-2 polypeptide of SEQ 
ID NO:2, minus the initial 46 amino acids, is a potent mitogen for vascular endothelial cells and 
stimulates their growth and proliferation." A "VEGF-2 polypeptide of SEQ ID NO:2, minus the 
initial 46 amino acids" corresponds to a fragment comprising amino acids 24 to 396 of SEQ ID 
NO:2, recited in claim 165. Consequently, one of skill in the art would be able to reasonably 
conclude that Applicants had possession of the invention recited in claim 165 at the time the 
application was filed. 

Because the specification describes the invention of claims 133, 145 and 165 "in 
sufficient detail to allow a skilled artesian to reasonably conclude that the inventor had 
possession of the claimed invention at the time the application was filed, a rejection of claims 
133, 145 and 165, under 35 U.S.C. § 112, first paragraph is not proper. Claims 134-144, 146- 
156 and 166-176 depend from claims 133, 145 and 165, respectively, and are supported by 
adequate written description by virtue of their dependency. Applicants request withdrawal of 
this rejection. 

it Fragments with Activity 
Claims 225-236, 245-256, 265-276, 285-296, 407-418 427-438 are directed towards 
fragments having a specified activity, either angiogenic activity or endothelial cell proliferative 
activity. 

The Examiner has rejected these claims on the grounds that "[structural features that 
could distinguish compounds in the genus from others in the nucleic acid or protein class are 
missing." Applicants respectfully disagree and traverse. 

The specification describes structural features important in maintaining VEGF-2 
biological activity. In particular, as discussed above, the specification specifically describes the 
conserved functional motif of eight cysteine residues and the consensus sequence 
PXCVXXXRCXGCCN. Applicants submit that this disclosure provides a description of a 
specific structural feature that can be used to distinguish members of the genus and that one of 
skill in the art would recognize that Applicants were in possession of the common structural 
feature at the time the application was filed. 

Although Applicants maintain that the claims are supported by an adequate written 
description as pending, in the interest of furthering prosecution, claims 225, 245, 265, 285, 407 
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and 427 have been amended to recite "wherein said protein fragment comprises SEQ ED NO:8." 
Applicants therefore request withdrawal of this rejection. 

Hi. At least 30 Contiguous Amino Acids 

Claims 305-317 and 326-338 are directed towards protein fragments of at least 30 
contiguous amino acids of SEQ ID NO:2 or the cDNA contained in ATCC Deposit No. 97149. 

The Examiner contends that the claims are not supported by a written description 
because "the skilled artisan cannot envision all the contemplated nucleic acid sequence 
possibilities" Applicants respectfully disagree. 

The present application discloses fragments "containing at least 30 amino acids and more 
preferably at least 50 amino acids" of VEGF-2 (Specification, page 21, lines 13-14). Applicants 
contend that the skilled artisan could clearly envision each polypeptide comprising at least 30 
contiguous amino acids of SEQ ID NO:2 as a progression, i.e., polypeptides comprising 
nucleotides 1-30, 2-31, 3-32, etc. The skilled artisan could certainly further envision 
sequentially adding contiguous amino acids to either end of any of the described embodiments. 
Indeed, nothing more than what is described in the specification would be required for the 
skilled artisan to identify every single one of the polypeptides and polypeptide fragments 
containing at least 30 amino acids of SEQ ID NO:2. Thus, it would be readily apparent to the 
skilled artisan that the Applicants had "invented what is claimed." Vas-Cath, Inc v. Mahurkar, 
935 F.2d 1555, 1563 (Fed. Cir. 1991). 

Furthermore, the Federal Circuit court has recently indicated that the written description 
requirement for generic claims to genetic material, such as cDNA, may be satisfied by providing 
a recitation of structural features common to a substantial portion of the members of the genus. 
University of California v. Eli Lilly, 1 19 F.3d 1559, 1569 (Fed. Cir. 1997). It logically follows 
that claims to polypeptides may also be satisfied by providing a recitation of structural features 
common to a substantial portion of the members of the genus. Applicants maintain that the 
description of the reference polypeptide SEQ ID NO:2 provides one skilled in the art with the 
necessary recitation of a structural feature common to members of the genus. Applicants 
respectfully submit that the recitation of the reference protein is a recitation of a structural 
feature common to the members of the claimed genus, i.e., the proteins included within the 
claimed genus will each have at least 30 contiguous amino acids in common to the reference 
polypeptide. As discussed above, once one of ordinary skill in the art is enlightened by the 
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specification and provided with the reference polypeptide sequence, the skilled artisan could 
readily envision and derive any number of polypeptides consisting of at least 30 contiguous 
amino acids of the reference polypeptide sequence. Therefore, the specification clearly conveys 
that Applicants were in possession of the claimed invention on the priority date of the instant 
application. 

In view of the comments above, Applicants respectfully submit that claims 305-317 and 
326-338 are supported by an adequate written description as pending. However, in the interest 
of furthering prosecution, Applicants have canceled claims 305-317 and 326-338, along with the 
corresponding method claims (i.e., claims 318-325 and 339-346, respectively) without prejudice 
or disclaimer. Applicants therefore respectfully request that the rejection be reconsidered and 
withdrawn. 



B. Mature or Proprotein 

The Examiner further rejected claims 33-44, 53-64, 73-84, 93-104, 347-358, and 367- 
378 for lack of written description because "the instant specification fails to describe that portion 
of a protein which is the 'mature' portion, or what constitutes a 'proprotein'." Paper No. 28, 
page 9. Applicants respectfully disagree and traverse. 

In the specification, "proprotein" and "mature" portions of VEGF-2 are specifically 
described as follows: 

The present invention also includes polynucleotides, wherein the 
coding sequence for the mature polypeptide may be fused in the 
same reading frame to a polynucleotide which aids in expression 
and secretion of a polypeptide from a host cell, for example, a 
leader sequence which functions as a secretory sequence for 
controlling transport of a polypeptide from the cell. The 
polypeptide having a leader sequence is a preprotein and may have 
the leader sequence cleaved b y t he h ost c ell t o f orm t he m ature 
form of the polypeptide. The polynucleotides may also encode for 
a proprotein which is the mature protein plus additional 5' amino 
acid residues. A mature protein having a prosequence is a 
proprotein and is an inactive form of the protein. Once the 
prosequence is cleaved an active mature protein remains. 

Specification, page 11, lines 11-21. Additional description of the "mature" and "proprotein" 

forms can be found at page 9, lines 5-8 and page 10, lines 4-17. 
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From the teachings in the specification, one skilled in the art could readily envision and 
identify polypeptides that fall within the recited "mature" and "proprotein" terminology. 
Applicants therefore submit that the specification provides adequate written description for the 
terms "mature" and "proprotein" sequences. 

Furthermore, the M.P.E.P. states that by "disclosing in a patent application a device that 
inherently performs a function or has a property, operates according to a theory or has an 
advantage, a patent application necessarily discloses that function, theory or advantage, even 
though it says nothing explicit concerning it." M.P.E.P. § 2163.07(a). 

Applicants submit that the mature portion of the protein is inherently disclosed in the 
patent application through its teachings. All of the information required for one of skill in the art 
to obtain the mature processed form of a polypeptide is found within the amino acid sequence of 
the precursor form of the polypeptide. The nucleotide sequence of the precursor form of VEGF- 
2 inherently contains all of the motifs required for the cell to process the protein to a mature 
form of VEGF-2. As demonstrated by the Declaration of Dr. Stuart Aaronson ("Aaronson 
Declaration II"), which was submitted in co-pending U.S. Patent Application Serial No. 
08/107,997 and is appended hereto as Attachment D, the capacity of the VEGF-2 polypeptide to 
be expressed and proteolytically processed to the mature form of the protein is a natural and 
intrinsic property of that molecule. The expression and proteolytic processing of the VEGF-2 
polypeptide to the mature form of the protein is a result of the cell's recognition of the "signals" 
present in the amino acid sequence of the precursor form of the polypeptide. Thus, one of skill 
in the art, armed with the teaching of the specification would have all the information required to 
express and isolate a mature and biologically active form of VEGF-2. 

The Examiner also contends that "the structure of a 'mature form of a polypeptide' 
cannot be predicted on the basis of the amino acid sequence of the entire protein since the 
protein may be proteolytically cleaved in vivo, as well as being differentially processed based on 
which in [sic] tissue the protein is expressed." (Paper No. 25, page 8). However, the Examiner 
fails to appreciate that the mature, processed form is an inherent property of the precursor form 
of VEGF-2, and its capacity to be processed is also an inherent, intrinsic property which does not 
vary. As demonstrated by Aaronson Declaration II, it is not unexpected that the processing of 
the precursor form may vary depending on the expression system used (See ^12, of Aaronson 
Declaration II). However, it is unnecessary for the patent specification to specifically describe 
either the mechanics of processing or each of the resulting processed forms, as the processing is 
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an automatic and natural event. Thus, other than provide the amino acid sequence of the 
precursor form, no other information is required for one of skill in the art to achieve the mature 
form, nor is more information required for one to recognize that the applicants were in 
possession of the claimed invention. 

The function of the "written description" requirement of 35 U.S.C. 1 12, first paragraph, 
is to ensure that applicants had possession of the claimed subject matter, as of the filing date of 
application relied on. In re Blaser, 556 F.2d 534, 194 USPQ 122 (CCPA 1977). The inquiry 
into satisfaction of the written description requirement is factual and depends on the nature of 
the invention and the amount of knowledge imparted to those of skill in the art by the disclosure. 
In re Wertheim, 646 F.2d 527, 191 USPQ 90 (CCPA 1976). Satisfaction of the "written 
description" requirement does not require in haec verba antecedence in the originally filed 
application. In re Lukach, 440 F.2d 1263, 169 USPQ 795 (CCPA 1971). The written 
description requirement can be satisfied by showing that the disclosed subject matter, when 
given its 'necessary and only reasonable construction/ inherently (i.e., necessarily) satisfies the 
limitation in question. Staehelin v. Secher, 24 USPQ2d, 1513, 1520 (Bd. Pat. Int'f. 1992) ("a 
specification need not describe the exact details for preparing every species within the genus 
described"). In general, precedent establishes that although the applicant 'does not have to 
describe exactly the subject matter claimed, the description must clearly allow persons of skill in 
the art to recognize that [the applicant] invented what is claimed.' In re Gosteli, 872 F.2d 
1008,1012, 10USPQ2d 1614, 1618 (Fed. Cir. 1989). 

Applicants invite the Examiner's attention to Aaronson Declaration II, submitted 
herewith as Attachment D, as evidence that one of ordinary skill in the art would recognize that 
the applicants were in possession of the claimed invention as of the March 8, 1994 filing date of 
the priority application serial no. 08/207,550 (In re Alton, 76 F.3d 1 168 (Fed. Cir. 1996)). As 
shown by Aaronson Declaration II, the precursor form of a polypeptide intrinsically contains the 
signals required to result in the processing to the mature form of the protein (See Aaronson 
Declaration II at ffll3 to 17). As evidenced by fj[6 to 12 of Aaronson Declaration n, the 350 
amino acid sequence of VEGF-2 contains all of the information and motifs required to allow the 
host cell to process the 350 amino acid sequence to the mature form of VEGF-2. The molecular 
weight of the mature form of VEGF-2 expressed and obtained by the cell is an inherent property 
that is the result of proteolytic processing of the precursor form of VEGF-2 (See Aaronson 
Declaration II at Tfl|13 to 17). Indeed, as provided by Aaronson Declaration II, both the 350 
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amino acid form and the 419 amino acid form of VEGF-2 are identically processed to the mature 
form of VEGF-2, resulting in the secretion of polypeptides of identical molecular weights, as 
assessed by SDS PAGE. 

To overcome a prima facie case of unpatentability under 35 U.S.C. §112, first paragraph, 
the applicants must show by evidence or argument that the invention as claimed is adequately 
described to one of ordinary skill in the art. In re Alton 76 F.3d 1 168, 1 175 (Fed. Cir. 1996). 
Aaronson Declaration II provides evidence that one of skill in the art would recognize that the 
mature form of VEGF-2 is adequately described by the instant application. If a person of 
ordinary skill in the art would have understood the inventor to have been in possession of the 
claimed invention at the time of filing, even if every nuance of the claim is not explicitly 
described in the specification, then the adequate written description requirement is met. In re 
Alton 76 F.3d 1 168, 1 175 (Fed. Cir. 1996). The Federal Circuit has noted that the priority 
application need not use the identical words to describe the claimed invention, if it shows the 
subject matter claimed with an adequate direction as to how to obtain it. Kennecott v. Kyoura 
International Inc. 835 F.2d 1419. 1422, 5 USPQ 2d 1194, 1197 (Fed. Cir. 1987), cert denied, 
486 U.S. 1008 (1988). 

In this instance, the priority application and the instant application clearly describe the 
subject matter of the invention and also provide adequate direction as to how to obtain the 
mature form of VEGF-2. Furthermore, as evidenced by Aaronson Declaration II, one of 
ordinary skill in the art would recognize that the applicants were in possession of the claimed 
invention. Indeed, it is unnecessary for the specification to explicitly define by amino acid 
sequence, the beginning and end of the processed, mature form of VEGF-2 in order for one 
skilled in the art to recognize a "mature portion of a protein." The specification teaches the 
"mature portion" of VEGF-2 because the "mature portion" of VEGF-2 is naturally and 
inherently produced when expressed by a host cell. 

Thus, the instant specification, and the specification of the priority application, contains 
sufficient information required of one of ordinary skill in the art to recognize that the applicants 
were in possession of the invention as claimed. Hence, the rejection under 35 U.S.C. §112, first 
paragraph, should be withdrawn. 
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CONCLUSION 



In view of the foregoing remarks, Applicants believe they have fully addressed the 
Examiner's concerns and that this application is now in condition for allowance. An early notice 
to that effect is urged. A request is made to the Examiner to call the undersigned at the phone 
number provided below if any further action by Applicants would expedite allowance of this 
application. 

If there are any fees due in connection with the filing of this paper, please charge the fees 
to our Deposit Account No. 08-3425. If a fee is required for an extension of time under 37 
C.F.R. §1.136 not accounted for above, such an extension is requested and the fee should be 
charged to our Deposit Account. 

Dated: February^3, 2003 Respectfully submitted, 






Melissa Jean Pytel (Re^r 
Attorney for Applicants 



HUMAN GENOME SCIENCES, INC. 
9410 Key West Avenue 



Rockville, MD 20850 
Phone: 301-610-5764 
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VERSION WITH MARKINGS TO SHOW CHANGES MADE 



In the claims: 

Please show the amendments to the claims as follows: 



225. (Amended) A purified protein fragment produced by the method comprising: 

(a) expressing a protein fragment of SEQ ID NO:2 from a host cell, wherein said 
protein fragment comprises SEP ID NO: 8 and has angiogenic activity; and 

(b) recovering said protein fragment. 



245. (Amended) A purified protein fragment produced by the method comprising: 

(a) expressing a protein fragment encoded by the cDNA contained in ATCC 
Deposit No. 97149 from a host cell, wherein said protein fragment comprises SEP 
ED NP:8 and has angiogenic activity; and 

(b) recovering said protein fragment. 



265. (Amended) A purified protein fragment produced by the method comprising: 

(a) expressing a protein fragment of SEQ ID NP:2 from a host cell, wherein said 
protein fragment comprises SEP BP NP:8 and has endothelial cell proliferative 
activity; and 

(b) recovering said protein fragment. 



285. 



(Amended) A purified protein fragment produced by the method comprising: 



(a) expressing a protein fragment encoded by the cDNA contained in ATCC 
Deposit No. 97149 from a host cell, wherein said protein fragment comprises SEP 
ID NO:8 and has endothelial cell proliferative activity; and 

(b) recovering said protein fragment. 

407. (Amended) A purified protein fragment produced by the method comprising: 

(a) expressing a protein fragment encoded by the cDNA contained in ATCC 
Deposit No. 75698 from a host cell, wherein said protein fragment comprises SEP 
ID NP:8 and has angiogenic activity; and 

(b) recovering said protein fragment. 

427. (Amended) A purified protein fragment produced by the method comprising: 

(a) expressing a protein fragment encoded by the cDNA contained in ATCC 
Deposit No. 75698 from a host cell, wherein said protein fragment comprises SEP 
ID NP:8 and has endothelial cell proliferative activity; and 

(b) recovering said protein fragment. 
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transition efficiency control in her ASP2 declaration ( See AS P2 at 20 and 24). 

refection J* *** ' ^ '» *«*™™ *" the 

t-nsfect.on effic.ency sludy . Accordingly, I have included pho.ogr.pHic resuha of * c beta . 
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gaJactosidase staining as Fi 5 »re IB attached hereto (see Exhibit KA-1 hereto) The fi„ 
~ pHoto^ ^ plates folJo , ng p]ating 

D«Hc colo™, "specs" rep resent coJonics ^ &om c . Us ^ were su ^^>- 
with the beta galactose v cctor and that are h«*f ^ansfected 
dark M.,» „ „ ,u ^pressing beu-galactosida.c ^d appcar 

dark blue under the assays condilions used . ^ „ W« 

gaiact 0Sl da S e, and are scored tt negative with respect to transferor, 

very suece, r u' ^ Ph0t ° eraphS * Fi *" ,B reveaI *« of the tractions were 
very successful (numerous dark coIored colonies _ ^ ^ ^ 

vhop7 ;; G 7c sfe T cel,s were ~ b,e in each ° f - - — . 

EOF-2. VEGF-C, and mock). This data is sufficjem tQ ^ ^ 

not confounding the results of my compare expression studies, thus di^g one of HOs , s 
mam criticisms of my OKA2 declaration. 

B. Luciferase and Protein expression 

4. 1 The Juciferase experiment, provide _ supplemental control for transection 
eftoency that comp lemcn ts the beta-galactosidase study, and ^ provide an indication of the 
level of recombinant protein expression m transacted cells. The hc|fi»_, study was 
comparable to the beta-galactosidase study in tha sense that it involved co-transfecuon of the 
construct, of interest (VEGF-2 or VEGF-C pWid) with a 5 ccond construct, the presence of 
wh,ch w« measurable by a visuali2ation ^ g ecaus . ^ Iuctferase piasn . d 
encodes » eney^ th at CBUSM produclion of , Ig||| ^ ^ ^ ^ ^ ^ 

used, the measurements of light unit, provide, an indication that the transfections were 
success*).. Howev.,, the Jucif eraS c a_say differs from the beu.gaU^ida.e aSS ay because it 
□ua„utat,veJy measures recombtHontprot.* from Erection plates, where*, the beta 
gakictos^e assay on.y the nurabcr of transited versus non-transfected colonies 

and does not provide a ouantitativ. measurement of the amount of recombinant protein that the 
cells are producing, 

4.2 The VEGF.2(HGS)/pcDNAl . VEGF-CfrcDNAI, or the mock v CCtor 
were co^sfectcd into 293T ce,l s with the plasro id encoding the Ren.Ha luciferase S ene a, 
de^bed above. At the appoints selected for the e X perimem (24. „, Md 74 hour* after 
tnmsiecnon) conditioned medium was collected to assay for the secretion of VEGF-2 or V£OF 
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4.3 

I 



A £. KA-1 showine reUtive ligh< rf ^ " 

- .» po, nB . The fc, te the « )ativc Uvels of luciw ^ ^ vKGF-2 v,™ V£ GF-C 
cu llu r«) v«i„ 5 „ mewhat with ref]KB ^ fect ^ ^ ludfaiM mMjuraneiits 
quan^ fer ™ ount of „ con , biMnli Klive lueiferase prote . n praent ra[her ^ 

ou^.t*™ for p.rceoug, of cel ls succ^M, A1 aU ^ poinB 

W„ra« m e„„« ments i„ ^ VEOp . 2 ^ VEOF C plate ^ of ^ ^ ^ 

magnitude. 

C. A oa Jysi s of VEGP-2 and VEGF-C «pr«toi «.«! section, 

5- 1 At the outset, it is my opinion that the differences in lueiferase 
measurement, between VEOF-2 W VEGF-C plates do not reflect * viable involving 
transfectum efficiency that could account for the differences in VEGF-2 versus VEGF-C p«*ei n 
express,™ and secretion that I reported in all three of my previous declaranons. In ft* the 
-PPrtiei.au.. ^elucif^edata.erve^VHHd.tetheexpedxnent.Idcsign. The Juc^rase 
measurements «,exe the Same order of magnitude ae each tixne point and indicate suc Ce55fuI 
transfection of ceUs in both th. VEGF-2 and the VEGF-C co-Cransfecdon experiments The 
luc.ferase activity abundant ^ measarable for both the VEGF-2 and VEGF-C co- 
transections, whereas in the irrununoprceipitation experiments, VEGF-2 has al^ been 
unrneasurabie, whi.e VEGF-C has always been easUy measured . ^ the ttansfecrion and ^ 
«to-8 ^chniqu„ wc aU sound. t*. "problem- is that the ceils cannot express and secrete ^ 
VEGF-2 encoded by the VEGF-2 cDNA as taught in the opposed application. 

5-2 Ev en so, for this declaration, I adjusted the immunopreeipkation 
-penmen* for lfn benefu oflhe y BQF _ 2 ^ on ^ ^ 

Specific.!*,. I presumed that the lueiferase measurement, provided an indication of the 
recomb.nam protein m afcin K capacity of the tr^feeted cells. Based on this assumption the 



<«ta» To compete for *. appar6n , , ^ 

«d» ta. ». VEGF-2 „ US *« W *. VEOr-C MllS fo, „. i!ammvKcip ^ on £ 
volumes selected were as follow* 



Culture 
Period 


Volume of CM from cells 
transacted wi?h 

VEGF-2(HGS)/pcDNAI 


Volume of CM from 
cells transfected with 
VEGF-C/pcDNAl 


1 vomme of CM from 
mock transfected cells 


24 hours 


690 microliters 


450 microliters 


1 000 microliters 


45 hours 


235 microliters 


125 microliters 


1 000 microliters 


74 hours 


26s microliters 


1 80 microliters 


1000 microliters j 



5.3. The relative amounts of conditioned media used were inversely 
proportional to the lucifW n^urements. In each instance, more conditioned media from the 
VEGF-2 cells was used than from the VEGF-C cells to compensate for the lower production of 
recombmam (lucifer^c) pfotem in these cells. (If the VEGF-2 cells were secreting less protem 
per nucroliter of conditioned media, the u sc of larger sample sizes would compensate.) 

5.4 No VEGF-2 protein was derected in the conditioned media from the cells 
transfected with the VEQF-2(HGS)/pcDNAl construct at any of the time points tested over a 
time period of 74 hour, (Figure 2, Lanc s 1 , 4 and 7; see Exhibit KA-2 hereto. The only band* 
visible in the VEGF-2 lanes of the gel are also visible in the "mock" lanes that have no VEGF 2 
construct). In contrast, VEGF-C protein was effectively expressed and secreted by cells 
transfected with a vector encoding the ful, length VEGF-C. The different form, of VEGF-C 
mununoprecipitated f rom the conditioned medio™ correspond to partially and fully proceed 
forms of VEGF-C (Figure 2, Lane, 2, 5 and 8. Scc bands corresponding approximately to the 
30, 21.5, and 14.3 sizc markers). These results are in cement w„h the results reported in 
OKA I, OKA2 and OKA3, and provide still further evidence that VEGF-2 as taught in the 
opposed application cannot be expressed and secreted by cells. 
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~ha, W point is °°' eXPrCaS "" , — - — 

as posrave control, was vwbla at all time points studied. VEOP-C exn,,™, 
already visible at 24 hours and was strongly visible at 48 hours and 7^hours 

that all of HGS s enncsms of tny earlier experiments were rneritless ' Th. . • 
expression and seeretion data reported In nv a, Ju mentlras. The prolan 

•-. • ^ " l0KA3andthe Present deoliration is « sm .l,li 

OKA3 „.1T 7 , ' e|>0rad W ° C0 " dUSi< »» <*««. °<"2 and 



IV. CONCLDDJNG REMARKS 

6 . The protein expression and ^on studies r report herein were desiBBd 
» address any enneisn-s made by HGS with Kgaii te cl(pwimenaI 

e™, ^ ^ ^ f ^ VEGF-2 a, bue ht « ^ application 
«nno, be expressed and secreted by eel,, Th e d*. elearl, hashes ftnur. . fvBaF _ 2 „ 

IT^rsa • ° ^ raSi0 " SKrcU0 " ^ control run 

under ^ same expenrnenta, eondidons). Seeond, Uansfccti™ efficiency expert reported 

here, ru.e 0 „, the possibUity tna, absent of expression of v ECF -2 was due to L« " „ 
_ of the V ECT , 3 expression vector ^ mtroJu eed into the ee,„. Ev en 1^1 r 

by .n.re„,„ s th. voluntas of the VEOF-2 conditioned mediutn tha, „„, ^ 
■mmunoprecpiosnons. Thus, traosfection efficiency, expression and secretion umc course 
* o<oer meantn^, variables have al, been aeeo Mte d for in this ^^ZZ 
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secreie VEGF-2 



* taught m the o PpoS ed appli„ 0on . 
^ccl^^tion^ 6 PCna '^ eS provided by that Act for the making of false statements in stahjtoiy 



DECLARED at . .'^Ati/y^. ^rJLa>s\cL 
This /j^ 6ag of August. 2002 
Kari Alitalo 



BEFORE ME 




(Signature of Notaiy Public) 

Notary Pufcfe 
H 08.200 2 
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Patents Act 1990 



w the matter of A^ian Patent 

Application Senal No. 696764 by Human 
Genome Sciences, Inc. 



-and- 



IN THE MATTER OF Opposition ;W<o by 
Ludwxg Institute for Cancei Research 



THIS IS Exhibit Ka-1 

referred to in The Staturory Declaration 

of Kari AJitalo 

made before me 

DATED this Day of August 2002 
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Renilla Luciferase Assay 
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Beta-galactosidase Staining 
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AUSTRALIA 
Patents Act J 990 

IN THE MATTER OF Australian Patent 
Application Serial No. 6967gd by Human 
Genome Sciences, inc. 

-and. 

W THE MATTER OP Opposition thereto by 
Ludwig Institute for Cancer Research 



THIS IS Exhibit KA-2 

referred to in ihe Statutory Declaration 

of Kari Alltalo 

made before me 

DATED this /^"rt-i Day of August 2002 
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AUSTRALIA 



Oenome Sciences. Inc. «"n ian 



IN the matter or- n 



HdXiiTOKy DECLaHati 



ON 



« *u™. : aay '°"' V, °' 0 ^ A"—* * -tarty «>< sinewy 



INTRODUCTION 



«* - « . j^: z ^ ^ ■> - 

""tad po,,„„ c)colide ond • scneral)y lo 

■telaniiion« a „ wo „, ' "' "" s """«='• °»« *« rticy have pro „ iJe(l 



m i me bMn filed in , hi , ,j^t7T C0MW of an 

ANH2, and ASA2 Dr - ^ p repared in , o ASp2 

1 - 5 T have reviewed &u *f*u #■ 

v that I understand wilj h c > A 

I 6 J j, in Au S u st. 2002 

» P,ov id c o^ ti . !clfflMKc J £ £ -* — , h e P„ ent 0ffiM 

«~ „= rcin repres . m ^ " ' h«,i„ fce ^ Md dpinioi] 

fc'en(,i, c opinion and analysis. 

" AmRMA ^ op rRioit 0K c, ARATI0NS 

Montions ^ mc : : ; : ;. 0,,R ' - <»"<2). n,,,,,,^ i(1 ,., ( , s , 

dcclaruiions. ™^ " lC ° pm,f " 1 * ""bodied in my " 
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lh , An.fi ... 7 II II 1 A / :_U.3. 



... ma|m»i Aits.;:;;. r\ - v ^ iutwu .. .. ^ 'Nc.ino ic. e 

at sJ y a rcRULSUN ^ f J 

the HGS dedans iW A * 

' Ck °* evidence of vjrr c-i l. • . 

uons ' continue to exist. 



'" AOR 7 ENTWThDR ----„ 1RDDECLAfiATrON 

» my own by rcfcrence . a ™ ,0a ' he . r ^y mcorpor.tc the * nalysis lhe ,. dn 

-P-*— h °'T e ° Pini0 - "* »«• *« «- AU-. 

™<»« protein compri*, 326 , mino acids .„ * ^ Im,W ">« 4c 

—.0,, „ l mai „ re v,^, j;: r:r„: p :r w,on - - — 



on 

IW in grualcr 



*.ons ,n address criHcisrm ,- aised by . , ex Perimenls included 

Br BaUard thaI tnc OKA1 a „ d QKa4 wp 2 - ' — <* ^- - 

* - *» ^^.r^^ " ,3,i,uKs — — - 

**« for ,„e s ; aia , ' — . rr.iss,,* aboul 6p codons _ jnc|gd 

*"* "> ycars of ^ " '» - opposed applical , 0 „, 

" ,e Utata be cx " " d ^ repeated,) ' fin * *■ vbot as Bu8h , 

°"->„s, stendes „ expression ^^•*«- were ^ 

"l—to, studies. (Sc e ANHI „ " ■» **« «~ u=ed f or v E0F2 

"Plained (hal „„ s crilic . m wm h ' ^ AB* P-ided ^ ^ 

*- " b > ■ < - lhai , ":r : ks "* pa,cn ' - 

"•XKher his ra <^'»>cnu ^^^'^^^'^^^''^^'' ,, ' <, '* *** '"w beca directed lo 

/U,laJo owtted th em at a jj. 



J j iijj ^uu, i j . u j m/ns suuflits::;; Ui L Ji0,J ' ui; "M c, . 1 2 2 8 'P. S 

nin h,s "Penmenu (wice „,„„ ^ „ .. . 8 0KA3 ^ °KA4 Urn Dr. 

- - <* ~ »Mi Mti o„ ,?"T : — 

.. . .. p „ silivc «> «« VEGF-C cDNA. „m c „ 6B 

•» - c„„, ro , Thc only mM — ; b *° w ^ tdls 

"•mro." ;nsert wo ,. kcd jusi < , r VEOF-C). n, c V E0F -C >oshivu 

•^Plication. LGI 2 35 rau fiht m the opposed 

V DR ' POW ER S DECLARATION 

5 -' Dr. AJilaJo and Dr Ft*M a ,v-m . , 

<o W al 6,. 7 . 4i oka. al rr , on ,Mc,,ings ° r ,h ° ~ 

Warem relevant «, lhc tMchiMS or , k * kD " °" a <« ., 3 „ hav « „„ 
OK A 3„ 5 ,. 5 . 7) TheoDposel ^ °PP«scd application. (S M , e . s , 0JB3 a, « ,.,«. 

^'ar w Wfi hi rcporrcd by Dr. Power in 
shown th ai th IS do e S not happcn ^ ' ls lau t'ht m lhc appiicaiion, and Dr. 



.?N.n_..L2.28 J1P^~9- 



. . br-f/ W fMVUbON' ^ " ~ f) 

been looking Jbr . " J™ " - «- o Pposcd 

'»o ecuJar wrinht „ -i . «»'*iurc Vfc(jF2 of about 37 kn h-,*„j 

w.wught and b asc d on the limited ° n «Jculaied 

For a „ d athv «*- P-ided by E _ ple 2 if 

*™W "0, 6. accept .. refcvam „ £ " " "> *« Dr. Powe r , „ pcrimeMS 

* w, roulK „ accopted for ~ R v M it for arsumem . s satc 

-tar Chan ». 326 mino acjd b -' VKJF.C wouid W identic 

~ ^ had any Li p r fr ° m *■ • wB -*" - 

Polypeptide. Sa " an!,,h,n e "*« ", an 32< ami „„ mW 

VEOF2 .cuenc by fc „ " S " M "' S, 1594 a " emP,i " S * *• 

a dm«ed by HGS dec lara „ u 1 ft Institute 's eW dMce ^ 

"su-ncc. Thtu Klsmisl would „ ave ' ' "T** 1 ,n ' ,ud "* "» -*>« Tor ,hc si B „.,, 

N-. W mi„„, ■ mi « lne , lanaI poplMc (nhor 

P-"e m . ,„ fac , , w ' bK " "« fi "' P»».biiit, as ,„ u„ Murec onhc 

neve th c scientisr would havr h^r. ^ r 
«*pre« Maiemonu ; n thc , . ' ,aVC bce " comforted and guided by thti 

,„ . noy y ~ ^ - - -~ olhcr pos , Mc 

"» ( uuina. These possibilities 
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- .l b' . M S- L'-U U L' '- H-MM — IIHMWS 0(M~A l-h-S— -^^»-^ v^x "N-0--14-2-8 — !-' 

include pow^ ^ 

promoter S ea„e„ce. « Wer acqUCTC " *— <*<™ro»ing elements sud , „ 

-or or c « odM proKin ^. Pr ° bkmS °r,he host TC , ls Md „. 

u ^ roie, n, problems associaiedwiiiiihP.-nw. 
■"active -* ■"*«„ „f „ presslo „ (suo| , „ s 

ne f . b problems associated with tk.- ™w 

35 ' he Pres6 "« "f Pr«m« Ure , 5rminMion codon) orobt * "' , '" S " Ce (SUC " 

5 5 h is ,n<er «iing to observe thai when Hr^ 
VtOM cDfJA contain appro)liraaK , y a „ addi , ionai ^ " OS - co m p,e.c 

1311 " - ~ , ineomp,,,., HO 6 *^ - 

aicnificant enoueh to f5!^ a . considered the discovery to be 

application, HGS teaches th»t >■,. ■ * 5e ' ie! of 

teaches that the immature and "mature" forms of VFf»P7 
l- B er than what w as ^ in ^ ™ ™ 2 ar B subslMtia „ y 

respective,. (S.^,,^,,,, J 4 " ^ 396 — » 

focused directly o,i the problem nf^ - • S ° mC e *P e ™<=nts . 

pcpiidc. UUeht 10 ,hC ° Pposed "Potion is mining the sifinaJ 

Vl DR. ALITALO'S "PAILURF" tv. itc^ 

HEQUENciC. 4A,LU «<E TO USE A HETEROLOGOUS SICNaL 

6 1 I3rs. May ward and Aaronsoji arijucd that Dr at, . . 
flawed bccuu.se in Or AlhaU-, ,, , • A,Ua,os "P^monlfi ,„v 

— — e 

' <•• <'0; ASA2 « 5. 6.,(, n-22 , Dr ,. """" (S "- •*• ANH2 « 

l»Ptid«. ' 22 > Dr "' W5 ' s "P-™^ involve heroic^ siB , M , 

«^ i /.^ j 3 j disagree with the Havw»r^/A^ 

e ward/Aaronson analysis and 
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• J-e^An s-. - 200-2— H7-:-G-4- WR^H^-Om-T-E^"-- - — »'N 0^-1-2-28 — fc P- — 1- 

"7*" With ■» «... Dr. P ,v^ s .„ ■ 

°"- T * e0 ^=PP"-i<.. 1 „che s , hM v EOF2 

illogical to .„„h u *- "PP"^ application a p 5 |,„ 

I •» much , he ,c ro , 06 „ u ,. sj P 5. Iw K^,,) „ „ 

^u C „ce. SolvinK ^ 1 - «q««cc which , lrcady , „ 

o f W hi..h wroi< i maiely h ; re *- >°-** v E cr 2 c „ mpris . s 350 

«* - a..* «, otlKrs h ;r I r: ° ,n yw 2001 - ^ ^ 

*PP» a „ d suc J~ 7„ b ' ,C *~ VEa -= ~ «« P^n. ra „ 

In Section II) of OlHi rv n n , 
* °PPo S a,o„ pr „ cccdine a3 "" rd <» *«l » of the iro „ iM 



, I b -"A 0 5" "2W2 "ITrO 5 WK^-S SJOt v fAfES uu " u ' r ^-°-n<i o. 0 ~ l^.-14M-- W - 

However, the experiment rcp0Ited ,-„ . „ ' S " ANHJ at A! >A2 „ j. ,j, Md 2i ) 

w b,o 10 ^, activity and tteata :^ ; ~: in "* ~ app,ica " < - 

for plMin6 «WM .< 3.« Th— „ „„ , elMlific 

application .„ defatlvc y . . A " lal ° *• <«*■■>«» l» .he opposed 

■™,ec„, ar b , ol „ ey „ ~> *■ <*">,»„ *a, one f.mil iar 

P«Po». (Co rap „e as a2 ., s „„ n ) - 2 " "> use « a '»°w,h fcetor" for any 
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V '" CONCLUDING RCMaRKS 

— - a PP „ Mi0 ,, , e :r; ~; 7 r °- - * - - 

»»« - ^ . ~ : - *- ** ~ 

-ported by Dr. A , Wo . W ° f U,C """^ WUclioo i> the evi aOT « 

'» -tutory dcclanuion,, conscientious f 7 ° f *** 



This l "/' L 



''iO- "'"Aujjusl. 2UCJ2 




Peier AdriaJ; Walton Roger* 



y V 'Ajggrica g_ ^pg Culture Collection 



U301 Dri „ o RachTlRc, MD 10852 USA o T*phon.: (J0I)1J|.H20 Tri« M-US ATCCNORTH □ FAX: , B1 .770- J3B 7 

THF nponcV?^ w^ EATY 0N THE INTERNATIONAL RECOGNITION OF 

THE DEPOSIT OF MICROORGANISMS FOR THE PURPOSES OF PATENT PRO C ED U RE 

INTERNA TIONAL FORM 

RECEIPT IN THE CASE OF AN ORIGINAL DEPOSIT ISSUED PURSUANT TO Rin K 7 i 
AND VIABILITY STATEMENT ISSUED PU RS UA NT TO RULE^oT 

To: (Name and Address of Depositor or Attorney} 

Human Genome Science, Inc. 
Attention: Craig A. Rosen, Ph.D. 
9620 Medical Center Drive, Suite 300 
Rockvllle, MD 20850 

Deposfeed on Sehalf of: Human Genome Science, Inc. 

Identification Reference by Depositor: A TCC Designation 

DNA Plasmid. 148,362 75696 

DNA Plasmid, 23,813 75*97 

DNA Plasmid. 182,61 8 75898- P F 1 1 Z ' 

Plaemld, 161,797 7 5SQB PfWQ 

DNA Plasmid. 721 7 E?oo 

DNA PJasmld, 1966 7570, 

SlciTabovT^ aCC ° mpanied by; - a * ci * nm Option _ a proposed taxonomlc description 

eTce p»d° 8itS r8CBiVed ^ arch4 ' ,9Q4 bv ** "n"™*™' Depository Authority and have been 
AT YOUR REQUEST: 

JL We will inform you of requests for the strains for 30 years, 
right to receive, or rf a U.S. Patent is issued citing the strains. 

Il s S^K?!7lf h0l f d di l° r ^ d J ,8tfoved d "rine the effective term of the deposit, it shall be your 
responsibility to replace them with living cultures of the same. 

ITlT B i nS 7' n b l maintainBd for a P ari ° d <* at least 30 years after the date of deposit, and for a 
period of at least five years after the most recent request for a sample. The United States and many 
other countries are signatory to the Budapest Treaty. 

The viability of the cultures cited above was tested March 1 0. 1 99*. On that date, the cultures were 

International Depository Authority: American Type Culture Collection, Rockville, Md. 20852 USA 

kTCC: 

Date: March 1 A. 1 994. 



Bobbie A. Brandon. Head. ATCC Patent Depository 
cc: Greg Ferraro 

2"d N0Ilba3d0/33AaSJ0yd Uld9T:T0 36. 82 3nb 




12301 Parklawn Drive o Rockville, MD 20852 USA o Telephone: (301)231-5520 Telex: 898-055 ATCCNORTH o FAX: 301-770-2587 



BUDAPEST TREATY ON THE INTERNATIONAL RECOGNITION OF 
THE DEPOSIT OF MICROORGANISMS FOR THE PURPOSES OF PATENT PROCEDURE 



RECEIPT IN THE CASE OF AN ORIGINAL DEPOSIT ISSUED PURSUANT TO RULE 7.3 
AND VIABILITY STATEMENT ISSUED PURSUANT TO RULE 10.2 

To: (Name and Address of Depositor or Attorney) 

Human Genome Sciences, Inc. 
Attention: Robert H. Benson 
9410 Key West Avenue 
Rockville, MD 20850 

Deposited on Behalf of: Human Genome Sciences, Inc. 

Identification Reference by Depositor: ATCC Designation 

DNA Plasmid, 567,663 (HGS Docket PF1 1 2JPt 97149 
DNA Plasmid, 573,374 (HGS Docket PF171) 97150 

The deposits were accompanied by: _ a scientific description _ a proposed taxonomic description 
indicated above. 

The deposits were received Mav 1 2, 1 995 by this International Depository Authority and have been 
accepted. 

AT YOUR REQUEST: 

X We will inform you of requests for the strains for 30 years. 

The strains will be made available if a patent office signatory to the Budapest Treaty certifies one's 
right to receive, or if a U.S. Patent is issued citing the strains and ATCC is instructed by the United 
States Patent & Trademark Office or the depositor to release said strain. 

If the cultures should die or be destroyed during the effective term of the deposit, it shall be your 
responsibility to replace them with living cultures of the same. 

The strains will be maintained for a period of at least 30 years after the date of deposit, and for a 
period of at least five years after the most recent request for a sample. The United States and many 
other countries are signatory to the Budapest Treaty. 

The viability of the cultures cited above was tested Mav 18, 1995 . On that date, the cultures were 
viable. 

International Depository Authority: American Type Culture Collection, Rockville, Md. 20852 USA 
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Assistant Commissioner for Patents 
Washington, D.C. 20231 

Sir: 

I, STUART AARONSON, do declare that: 

1 . I am currently the Director of the Derald H. Ruttenberg Cancer Center for the 
Mount Sinai Medical Center in New York, New York. Since the 1970s, my 
research has focused on growth factors and their role in tumorigenesis and cancer 
as evidenced by my curriculum vitae, attached hereto as Exhibit A, which lists the 
publications that I have authored or co-authored. My research in the area of the 
molecular biology of growth factors and their receptors, including keratinocyte 
growth factor, fibroblast growth factor and vascular endothelial growth factor, has 
encompassed mammalian models of tumorigenesis, including human tumors. 

2. I have been asked by the Patent Attorneys representing Human Genome Sciences 
("HGS") to review the specification of U.S. application serial no. 08/465,968, 
filed June 6, 1995, ("the : 968 patent specification") and the claims pending in 
connection with the '968 patent application. I have been asked to provide my 
comments and opinions as to what the patent specification would provide to one 
familiar with the molecular biology of growth factors, e.g., a post doctorate or 



Ph.D. candidate in a research laboratory, as of June 1995. For purposes of this 
analysis, I considered not only what I knew and appreciated at the relevant time, 
but what was expected to be known by graduate students and postdoctoral fellows 
who were in my laboratory at the relevant time. 

1 have reviewed and analyzed the polynucleotide and amino acid sequence 
identified by HGS to encode the human VEGF-2 protein, as set forth in Figure 1 
of the 4 968 patent specification. I have also reviewed and analyzed the 
characterization of the sequence of VEGF-2 as having a high level of homology 
with other members of the PDGF/VEGF family (see, e.g., Figure 2 of '968 patent 
specification). The '968 patent specification describes, but is not limited to, the 
characterization of the human VEGF-2 protein as structurally related to the 
PDGF/VEGF family. The ; 968 patent specification reports that at the amino acid 
level, VEGF-2 exhibits the highest homology to vascular endothelial growth 
factor (30% identity), followed by PDGF alpha (23%) and PDGF beta (22%) (see 
the c 968 patent specification at page 7, line 25 to page 8, line 3). The ; 968 patent 
specification describes that amino acid residues 85 to 165 of VEGF-2 (as shown 
in SEQ ID NO:2) contain the eight cysteine residues which are strictly conserved 
among all known members of the PDGF/VEGF family, and in addition, also 
contains the fourteen amino acid signature motif, PXCVXXXRCXGCCN, found 
in all members of the PDGF/VEGF family (see the '968 patent specification at 
page 8, lines 4-8 and the boxed areas of Figure 2). As set out in the '968 patent 
specification, the retention of these conserved structural characteristics by 
members of the PDGF/VEGF family of growth factors is critical to the proteins' 
capability to exert their growth promoting or mitogenic effects (see the *968 
patent specification at page 8 ? lines 44-8 and page 8, lines 12-18). 

The pending claims of the '968 patent specification are directed to VEGF-2 
polypeptides having at least amino acid residues 85 to 165 of SEQ ID NO:2, 
methods of making such polypeptides, polynucleotides that encode such 
polypeptides, and vectors and host cells comprising such polynucleotides. The 
pending claims also relate to methods of stimulating proliferation of endothelial 
cells in a patient comprising administering polypeptides having at least amino 
acid residues 85 to 165 of SEQ ID NO:2. 



Prior Art Demonstrates Retention of a Region Spanning Eight Cysteine Residues Strictly 
Conserved Among Members of the PDGF/VEGF Family Is Required To Maintain 
Biological Activity In PDGF 



5. [ have also been asked to review publications available as of June 1995 discussing 
the importance of the conserved motif of eight conserved cysteines in the known 
members of the PDGF/VEGF family. In particular, I have been asked to review 
Hannink et aL, 1986, Molecular and Cellular Biology 6(4): 1304-13 14 (attached 
hereto as Exhibit C, ''Hannink"), and comment on what the publication would 
provide to a molecular biologist familiar with the biology of growth factors. 
Hannink characterizes the regions of PDGF that are conserved among members of 
the PDGF/VEGF family and reports experimental results correlating the presence 
of a structural motif of eight cysteine residues strictly conserved among die 
members of the PDGF/VEGF family with retention of biological activity. 

6. Hannink reports that C- terminal deletion analysis of the v-sis gene which encodes 
chain B of PDGF has demonstrated that amino acid residues 1 12 to 214 of PDGF 
(as shown in Figure 6 of Hannink) are sufficient for retention of PDGF activity, 
i.e. j mitogenesis and transformation (see Hannink at page 1304, col. 2 to page 
1305, col. 1; page 1311, col. 2; and Figure 6). Amino acid residues 1 12 to 214 
define a 103 amino acid region that spans the structural motif of eight cysteine 
residues that is strictly conserved amongst the known members of the 
PDGF/VEGF family (see Hannink at Figure 6 as compared to the *968 patent 
specification at Figure 2). 

7. Because VEGF-2, as characterized in the '968 patent specification, is a new- 
member of the PDGF/VEGF family which contains the conserved structural motif 
characterized by eight strictly conserved cysteine residues which confer biological 
activity, a molecular biologist familiar with the molecular biology of growth 
factors would reasonably expect the strict conservation of the eight cysteine 
residues in VEGF-2 to be a basis for the retention of V EGF-2 biological activity, 
as described in the *968 patent specification. The expectation that amino acids 85 
to 165 of SEQ ID NO:2 would be critical to maintain VEGF-2 activity is 
consistent with was known about other PDGF/VEGF family members. 



8. Thus, as of the filing date of the '968 patent specification, not only was it known 
that members of the PDGF/VEGF family contained a structural motif that was 
strictly conserved among its members (i.e., a region spanning eight strictly 
conserved cysteine residues); it was also known that retention of the region 
spanning the conserved cysteine residues is critical to maintain biological activity. 



The HGS Patent Specification Provides Sufficient Information Such That A Molecular 
Biologist Recognizes The Region of VEGF-2 Important For Maintaining VEGF-2 Activity 

9. Based on the characterization of the VEGF-2 protein set forth in the '"968 patent 
specification, one would recognize that the protein was a member of the 
PDGF/VEGF family of growth factors. As a member of the PDGF/VEGF family 
of growth factors, one would recognize that in order to maintain biological 
activity of VEGF-2, those highly conserved motifs and signature sequences 
should be retained. As provided by the '968 patent specification, the highly 
conserved motifs and signature sequences of the PDGF/VEGF family include: 
the eight conserved cysteine residues and the family signature sequence, 
PXCVXXXRCXGCCN. The ''968 patent specification provides that the 
conservation of the conserved motifs and signature sequences are important for 
the retention of biological activity, such as stimulation of proliferation of 
endothelial cells (see the '968 patent specification at page 8, lines 4 to 18). 



10. Further, the '968 patent specification clearly sets forth that one of the biological 
activities of VEGF-2 includes stimulation of proliferation of endothelial cells. 
The '968 patent specification provides that active polypeptides are meant to 
include any portion of the full length amino acid sequence which have less than 
the full length amino acid sequence as shown in SEQ ID NO:2, but still contain 
the eight cysteine residues shown conserved in Figure 2 and that such fragments 
still contain VEGF-2 activity (see the 4 968 patent specification at page 8, lines 12 
to 18). 

1 1 . The ; 968 patent specification provides that the eight conserved cysteines of 
VEGF-2 span residues 85 to 165 of SEQ ID NO:2, as shown in Figure 2. The 
'968 patent specification further discloses that the region of VEGF-2 containing 
the eight conserved cysteines is critical to the retention of VEGF-2 activity. 



Therefore, I or any other molecular biologist provided with the "968 patent 
specification would recognize the importance of the conserved motifs (i.e., 
residues 85 to 165 of SEQ ID NO:2) for maintaining VEGF-2 activity. 

Post-Filing Reference Corroborates That The Region Of VEGF-2 Corresponding To The 
Conserved Motif Of The PDGF/VEGF Family Confers Biological Activity 

12. I have been asked to review post-filing reference Alitalo et al., U.S. Patent No. 
6,361,946 (attached hereto as Exhibit B, "Alitalo' 7 ), and comment on the 
experimental results described therein. The results reported corroborate the 
expectation that I or any other molecular biologist familiar with the molecular 
biology of growth factors would have, based on the 4 968 patent specification, that 
a polypeptide having less than the full length sequence of VEGF-2 but retaining 
amino acid residues 85 to 165 of SEQ ID NO:2 would be required to maintain 
VEGF-2 activity. Results from Alitalo discussed infra confirm that recombinant 
polypeptides retaining amino acid residues 85 to 165 of VEGF-2 retain VEGF-2 
activity, e.g., the ability to autophosphorylate VEGF-2 receptors, stimulate 
proliferation and migration of endothelial cells, and increase permeability of 
blood vessels. 

13. Alitalo extrapolates from sequence comparisons of members of the VEGF family 
of polypeptides fragments even smaller than residues 85 to 165 would retain 
VEGF-2 biological activity (see Alitalo at col. 5, lines 30 to 45; col. 48, line 56 to 
col. 49, line 4). Alitalo explains that the eight conserved cysteine residues of the 
VEGF family (e.g., residues 85-165 of VEGF-2) define a region of evolutionary 
significance and would therefore expectedly confer VEGF-2 biological activity 
(see Alitalo at col. 5, lines 34 to 39; col. 48, lines 59 to 64). Indeed, based on the 
sequence and experimental data described therein, Alitalo postulates that a 
polypeptide corresponding to as few as amino acid residues 1 15 to 165 of VEGF - 
2 would still retain biological activity (see Alitalo at col. 5, lines 30 to 42 and col. 
48, line 56 to col. 49, line 4). 



14. 



Therefore, the post-filing evidence corroborates that, as explicitly provided by the 
c 968 patent specification, amino acid residues spanning the eight cysteine 
conserved motif of the PDGF/VEGF family, i.e., residues 85 to 165 of SEQ ID 



NO:2, are critical to the retention of VEGF-2 activity, such as stimulation of 
endothelial cell proliferation. 



Conclusion 



15. In summary, for the above reasons and observations, I believe that I, or any other 
molecular biologist familiar with growth factors, provided with the '968 patent 
specification would recognize that the highly conserved motifs and signature 
sequences of the PDGF/VEGF family, i.e., amino acid residues 85 to 165 of SEQ 
ID NO:2, are critical to retaining VEGF-2 activity, e.g., the ability to stimulate 
proliferation of endothelial cells. 

16. I declare further that all statements made in this Declaration of my knowledge are 
true and that all statements made on information and belief are believed to be true 
and further that these statements are made with the knowledge that willful false 
statements and the like so made are punishable by fine or imprisonment, or both, 
under Section 1001 of Title 18 of the United States Code and that such willful 
false statements may jeopardize the validity of the application or any patent 
issuing thereon. 
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CURRICULUM V1TAE 
Name : Stuart A. Aaronson 

Date and Place of Birth : February 28, 1942, Mt. Clemens, Michigan 
Citizenship : U.S.A. 

Marital Status : Married, three children 

Education and Training : 

1959-1962 B.S. (Chemistry; summa cum laude), University of California, 
Berkeley 

1962-1966 M.D., University of California Medical School, San Francisco 

1965- 1966 Fellowship, Dept. of Biochemistry, University of Cambridge, 

Cambridge, United Kingdom 

1966- 1967 Intern, Medicine, Moffitt Hospital, San Francisco 

Brief Chronology of Employment : 

1967_1969 Staff Associate, Viral Carcinogenesis Branch, National Cancer 

Institute, Bethesda, MD 
:1969-1970 Senior Staff Fellow, Viral Carcinogenesis Branch 
1970-1977 Head, Molecular Biology Section, Viral Carcinogenesis Branch 
1977-1993 Chief, Laboratory of Cellular and Molecular Biology, 

National Cancer Institute, Bethesda, Maryland 
1993- Director, Ruttenberg Cancer Center, Mount Sinai Medical 

Center, New York, NY & 

Jane B. and Jack R. Aron, Professor of Neoplastic Diseases 

Medical Licenses 

New York 
Virginia 

Honors and Awards : 

1962 Phi Beta Kappa 

1966 Alpha Omega Alpha 

1982 Rhoads Memorial Award 

1982 PHS Meritorious Service Medal 

1989 Paul Ehrlich Award 

1989 PHS Distinguished Service Medal 

1990 Milken Award 

1991 Chirone Prize 
1991 Harvey Lecture 
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1991 Wadsworth Memorial Foundation Award 

Societies : ~~ 

American Society for Microbiology 
American Association for the Advancement of Science 
Society for Experimental Biology and Medicine 
American Association for Cancer Research, Inc. 
American Society for Virology, Inc. 

Memberships and Affiliations : 

1975-1978 Member, Viral Cancer Program Coordinating Committee 
1975-1976 Ad Hoc Member, Experimental Virology Study Section, NIH 

1975- 1978 Member, Viral Oncology Scientific Advisory Committee for 

FCRC 

1976- 1980 Member, Experimental Virology Study Section, NIH 

1977- Member, Editorial Board, International Journal of Cancer 
1977-1986 Associate Editor, Journal of the National Cancer Institute 

1980- 1985 Editorial Advisory Board, Biochimica et Biophysica Acta 

(BBA Reviews on Cancer) 

1981- Associate Editor, Cancer Research 

1983- Executive Committee, Duke Comprehensive Center, Duke 
University Medical Center 

1984 Mott Selection Committee, General Motors Cancer Research 

Foundation 

1984- Advisory Committee, Maimonides Conferences on Cancer 
Research 

1984-1990 Editorial Board, Virus Research 

1984- 1987 Scientific Advisory Committee, American Cancer Society 

1985- 1987 External Scientific Review Committee, Comprehensive Center, 

The University of Alabama in Birmingham 
1985- Editorial Advisory Board, Cancer and Metastasis Reviews 

1985- Editorial Board, Cancer Reviews 

1985-1989 Councillor, Society for Experimental Biology and Medicine 

1985- 1990 Extramural Advisory Board, Cancer Center, The University of 

Arizona 

1986 Program Chairman, American Association of Cancer Research 

1986 Co-organizer, Princess Takamatsu Symposium 

1986- Guest Editor, Japanese Journal of Cancer Research (Gann) 
1986- Editorial Board, Environmental and Occupational Health Sciences 

1986- 1987 Member, Advisory Committee, American Type Culture Collection 

1987- 1989 Editorial Advisory Board, Molecular Endocrinology 

1987- Editorial Board, Oncogene 

1988- 1989 Advisory Editorial Board, ISI Adas of Science: Biochemistry 

1988- Member, Blood Services Scientific Council, American Red 
Cross 

1989- 1991 Editorial Board, Cancer Communications 
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1989- 1992 Editorial Board, The New Biologist 

1989 Visiting Professor, University of Texas, San Antonio 

1990- Advisory Board, BBA Reviews on Cancer, Biochimica et 
Biophysica Acta 

1990- General Motors Visiting Professor, University of Wisconsin- 

Madison Medical School 
1990- Visiting Professor, Jonsson Comprehensive Cancer Center, 

University of California, Los Angeles 
1992- Editorial Board, Ind. Journal of Oncology 

1992- Editorial Board, Oncology Research 

1992 Scientific Advisory Board, - Georgetown Univ - Breast Ca SPORE 

1993- 1995 Editorial Advisory Board, Molecular Aspects of Medicine 

1994- International Advisory Board, Tumori 

1995- 1996 Vice President, Harvey Society 

1995- External Scientific Advisory Committee, UCLA Oral Cancer 
Center 

1996- 1997 President, Harvey Society 

1997- 1998 Counselor, Harvey Society 

1998 Member, Public Relations and Communications Committee, 

AACR 

1998 Member, The National Neurofibromatosis Foundation Research 

Advisory Board 

Research Interests : 

Molecular genetics of cancer; retrovirology; cellular growth regulation by growth 
factors and their receptors. 

Patents : 

More than 50 patent applications issued or pending. 
Social Security Number : 

571-58-5069 

Present Address : 

40 East 94 th Street, Apt. 23B 
New York, NY 10128 
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The v-sis gene encodes chain B of platelet-derived growth factor >w ^ , 

amino acids at both the N terminus and the C tcrrnmufT^ J™ \2 T' g *™ COdeS f ° r additiona ' 
acid sequence of platelet-derived growth factor ? h P " W * Cb * re n0t present » 1,16 amino 

the v-rfr gene in order to de^nf tne C *r^„* £n^r ? h ' ^ ° f dCleti ° n mUtXUltS With deh?tions in 
transformation. Deletion mutants oftL.^le^ enc^LV" *™1 ?TOdUCt wWch b for 
shorter than the v-sis^ gene product w«\SJ 2 Lntw m ^ne products up to 57 residues 

gene product contain^ ^ tranrfprming region of the 

Only 10 residues, including the sequent C^«Tr J H °' P'^^ved growth factor, 

the largest nonconforming gtnTJS^ The£ ^ysTein?S """^ ^^^^ 8^ P™*»« from 
v-sis gene product, since all of the ^^JL!!!? cysU,ne J r « l ? u « ^« also important for dimenzation of the 

transformation and dimerization. 88 there 13 a connection between 



The v-rw oncogene was isolated as the oncogene of simian 
(SSV) Q, 27). SSV acquire, cellular gen^c 
informauon at the expense of a portion of its env gene 
resulting in the formation of an env-sis fused open reading 
ft^rne (3). This 813-nucleotide open reading frame is poten- 
tially capable of encoding a 271-ammo acid protein. There 
are a total of su ATG codons in the env-sis open reading 
frame, and previous work has shown that the first ATG 
^°" IS , u f ed in * e synthesis of the initial translation 
product (submitted for publication). L ocated between the 
second and third ATG codons is a coding region for a signal 
S , se ^ u< = nc L c wh ^h directs the cotranslacional 
^location of the nascent polypeptide chain across the 
membrane of the rough endoplasmic reticulum (10). SienaJ 
sequence cleavage and the addition of an N-linked oligosac- 
charide to asparagine residue 93 (counting from the N 
terminus of the predicted initial translation product) occur 
during translation (22; submitted for publication). (Note that 
throughout this paper the amino acid number of a residue is 

tL2T C * fr T UlC N termi ™s of the predicted initial 
translation product.) Approximately 4 kiiodaJtons (kDa) is 

Zn£7< m ? C , N tcr ^"s of the initial translation 
product as a result of signal sequence cleavage. The resulting 
glycoprotetn. which is detected as a 28-kDa protein S or 2 
32-kDa protein (submitted for publication), dimenzes soon 
During'" 8 r u° Ugh cnd °P la ^ reticulum membrane, 
surface ^ Spon thr ™& the Go\& apparatus to the ceil 
surtace, thcv, w gene product is proteolytically processed 

resulunoTn^r?^ at residues 110 ^ d 

two ^o !n a C w f °™ atl0n ° f 3 42 " icDa dimcr imposed of 

two 20-kDa subumts (21). Further processing of the v-sis 

fes't^ln^er ^ t0 * * e C 

^^Z^^^f^ P*«el«.deriveci growth factor 
S r ^ 24 " k:Da d ^er (21). Secretioo of a v-sis- 

sTv^w t Pr n tC v" (20) or 2 °-^ P™** (6) from 

SI ^ ^ 8 f ene PTOdm aIso ^ as d ^^s when 
preparations arc analyzed under nonreducing conditions. 
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7I? C v ' sl ' s gene encodes chain B of PDGF (4, 16, 29) 
FDGF consists of a dimcr of two subunits (16, 29) ' although 
n is not known whether PDGF is a pair of related homodim- 
ers or an A-B heterodimer. PDGF is a potent mitogen for 
cells of mesenchymal origin (24) and stimulates the 
autopnosphoryiation of its cell surface receptor (19) Both 
the intracellular and secreted forms of the v-^.gene product 
possess myogenic activity for NIH 3T3 cells (2, 6 14 201 
f? d o^ S ^ Creted form simulates the autopnosphoryiation o; 
the PDGF receptor (6, 14, 20). Dimerization of both the v-sis 
f™f j? roduct and PDGF is required for mitogenic acdvity 
(-0). Consistent with this requirement for dimerization is the 
presence of 10 cysteine residues in the v-sis gene product 9 
of which are conserved in the c-sis gene product. A compar- 
ison of the amino acid sequence data for PDGF with the 
predicted amino acid sequence of the v-sis gene product has 
shown that the PDGF-homologous region of the v-sis gene 
product extends from residue 112 to residue 220, a recion 
containing 8 of the 10 cysteine residues (15). Therefore Y 
v-sts gene product contains 51 residues at its C termini 
which arc not present in PDGF. These residues are also 
present in the predicted amino acid sequence of the full- 
length c-jm gene product. The importance of these C- 
terminal residues for transformation is not known. A previ- 
ous report indicated that a truncated 239-amino acid v-sis 
gene product retains biological activity (17). However, this 
was only a single endpoint and still retained 19 amino acids 
beyond the PDGF-homologous region. 

In this srudy we determined the C-terminal limit of : l f 
biologically active v-sis gene product. We constmcte: .. 
series of mutants with deletions in the v-sis gene and assayed 
the mutant v-sis genes for their ability to induce focui 
formauon in NIH 3T3 cells. We found that up to 57 amino 
acd residues could be removed from the C terminus of the 
v-sis gene product without affecting its transformation po- 
tential. An analysis of the gene products encoded by the 
transforming v- s is deletions by i mm uno precipitation with 
anti-PDGF serum suggested that C-terminaJ processing does 
not occur. However, a truncated v-sis gene product which 
tacked the C-terminal 67 residues was completely unable 
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induce focus formation in NIH 3T3 cells. Likewise, addi- 
tional C- terminal truncations or an internal deletion in the 
v-sis gene product was unable to transform ceils. Our results 
delimited the minimal transforming region of the v-sis gene 
product to 103 residues, extending from residue 112 to 
residue 214 (six residues shorter than the PDGF-homologous 
portion of the v-sis gene product). Located within the 10 
residues which separated the smallest transforming v-sis 
gene product from the largest nontransforming v-sis gene 
product were two cysteine residues, residues 208 and 210. 
The inability of the nontransforming v-jij gene products to 
form dimers when preparations were analyzed under 
nonreducing conditions indicated that these cysteine resi- 
dues are involved in dimer formation of the v-sis gene 
product. Our results demonstrated that dimer formation is 
required for transforming ability, as well as the mitogenic 
activity of the v-sis gene product; 

MATERIALS AND METHODS 

Construction of deletion mutants of the v-sis gene. The v-sis 
gene contains a TGA codon in a rl reading frame located 
within the B stEll site at nucleotide 711 (counting from the first 
ATG codon of the env-sis open reading frame). This TGA 
codon was inserted into the correct reading frame of the v-sis 
gene by the manipulations described below. To construct the 
deleted v-sis gene that encoded 239 amino acids (v-sis 239 ). a 
subclone of the v-sis gene in pBR322 (pDDU9) was linearized 
by restriction digestion with BstElh The 5' overhang was 
filled in by using the Klenow fragment of Escherichia coli 
DNA polymerase I in the presence of the four deoxynuclco- 
side triphosphates. The blunt-ended molecules were ligated 
by using T4 DNA ligase in the presence of ATP and were used 
to transform competent E. coli C600 cells. The resulting 
plasmid contained a -1 frameshift at nucleotide 717, putting 
the TGA codon in the reading frame of the v-sis gene. To 
construct the v-sis 223 gene, a portion of the blunt-ended 
molecules described above was further digested with Smal 
before ligation and transformation. This deletion of 43 
nucleotides caused a -1 frameshift, which puts the TGA 
codon in frame at nucleotide 669. To construct the v-sis lT7n29 
gene, a 1,500-base pair Pvull-to-Hind III fragment containing 
the 5' portion of the v-sis gene was isolated. This fragment 
was ligated to a 3,500-base pair fiUed-in 5jfEII-to-J/indin 
fragment containing the 3' end of the v-sis gene and the vector 
portion of pBR322. This resulted in an internal deletion of 183 
nucleotides, and the correct reading frame was maintained 
across the restored 3s:EJl site. This plasmid was used in the 
construction, of the v-sis 177 gene. Digestion with BstEU 
followed by fill-in of the 5' overhang and ligation of the 
blunt-ended molecules resulted in a -1 frameshift, putting the 
TGA codon in the v-sis reading frame. To construct the 
v-sis 136 gene, pDD119 was linearized at the BgKl site at 
nucleotide 403 by digestion with Bglll. The 5' overhang was 
filled in, and an 8-mer Xbal linker, CTCTAGAG, was Ligated 
into the molecules. The ligation mixture was transfected into 
competent E. coli- cells, and recombinant molecules 
containing an Xbal site in place of the BgUl site were selected. 
This resulted in the TAG codon from the linker being placed 
into the reading frame of the v-sis gene . The nucleotide 
sequences of these deletion mutants of the v-sis gene were 
confirmed by nucleotide sequencing (18). 

For the Bai 31 deletions, the manipulations described 
below were performed to obtain a subclone of the v-sis gene 
which had the following characteristics: (i) flanking Xhol (5 f ) 
and Clal (3') sites to facilitate insertion of the deleted v-sis 
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genes into a retroviral vector, and (ii) a unique restriction 
site at or near the TAA codon of the v-sis gene. The 
1,190-base pair San (S')<o-Xbal (3') fragmenL of SSV con- 
taining the entire env-sis coding region was previously 
subcloned into a pBR322 derivative, pDD161. The desired 
flanking sites were introduced by linker insertion, resulting 
in plasmid pDD164. A 429-base pair 5' fragment of the v-sis 
gene was removed from pDDl64 by digestion with BgM and 
Xhol, followed by fill-in and ligation; this resulted in the 
restoration of both sites. The 429-base pair fragment which 
was removed contained one of the two Mstll sites which are 
present in the v-sis gene. The resulting piasmid, pDD165, 
contained only one Msrll site, which spanned the TAA 
termination codon of the v-sis gene. This Msrll site was 
converted to a BamHl site in the following way. The plasmid 
was linearized with Mstll y the 5' overhang was removed by 
SI nuclease treatment and treated with the Klenow fragment 
of E. coli DNA polymerase 1 in the presence of the four 
deoxynucleoside triphosphates, and a BamHl linker (CCG 
GATCCGG) was ligated into the molecules. The resulting 
plasmid, pDD175, lacked the TAA terminator codon of the 
v-sis gene and contained a unique BamHl site in place of the 
M stll site at nucleotide 813. The 5' end of the v-sis gene was 
then inserted into pDD175 as a Xhol-io-BgfYJ fragment, 
resulting in pMSOOl. This plasmid contained the entire v-sis 
gene flanked by a 5' Xhol site and a 3' Clal site and had a 
unique BamHl site in place of the TAA terminator codon of 
the v-sis gene. Plasmid pMSOOl was linearized by digestion 
with BamHl f and the 5' overhang was filled in by using the 
Klenow fragment and deoxynucleoside triphosphates. Bai 31 
digestions were carried out according to the instructions of 
the suppliers by using a Bai 31 concentration of 0.3 U/u^ of 
DNA. Digestions were carried out at 30°C for time periods 
ranging from 20 s to 2 rnin. Bai 31 digestion was stopped 
by phenol extraction and ethanoi precipitation. Following 
treatment of the molecules with the Klenow fragment, a 
self ^com plem entary 26-mer oligonucleotide , TCAATCAG 
TCAAGCTTGACTGAT TGA, was .ligated into the mole- 
cules. The molecules were screened for the presence of the 
NindlU site present in the termination oligonucleotide and 
for the presence of the Clal site at the 3' end of the v-sis 
insertion. A total of 17 deletion mutants of the v-sis gene 
were constructed in this fashion. The extent of each deletion 
was determined by nucleotide sequencing into the v-sis gene 
from the HindiU site, using the method of Maxarn and 
Gilbert (18). 

In order to allow expression of the deleted v-sis genes in 
NTH 3T3 cells, the deletions of the v-sis gene were inserted 
into pDD102, a Moloney murine leukemia virus (M-MuLV)- 
derived expression vector (la, 9). The subclones containing 
the deleted v-sis genes consisted of two classes. One class 
contained the v-sis gene as an Xhol-to-Xhol insertion, while 
the other contained the v-sis gene as an Xhol-to-Clal inser- 
tion. The v-sis genes which were flanked by Xhol sites were 
inserted into pDD102 as Xhcl-to-Xhol fragments. We con- 
structed a variant of pDD102 t pMS020 t in which a Clal site 
was inserted immediately after the Xhol site. This allowed 
insertion of the v-sis genes which were flanked by Xhol and 
Ctal sites. The advantage of the latter method is that the 
correct orientation of the insertion was achieved in more 
than 95% of the cases, while with the other method at best 
50% of the recombinant clones contained the v-sis insertion 
in the correct orientation for expression. In all cases, the 
correct orientation of the inserted v-sis gene was confirmed 
by restriction mapping of the plasmid. In order to allow 
expression of the v-sis genes in COS-1 cells, the v-sis genes 
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were inserted into the unique Xhol site of P JC119 (26) This 

rnZ , V ^ gCaCS bcing ? ut Md « *e transcriptional 

control of the simian virus 40 late promoter. 

Focus assays nod virus titers. Focus assays and viral 
* tn £°" s w = re Performed essentially as described previously 
U, &). Briefly, semiconfluerit monolayers of NIH 3T3 ceils 
grown in 60- mm dishes were transfected with a calcium 
phosphate precipitate containing 1 M of a v-sis DNA clone, 
n-it g A? NA clone of replication-competent M-MuLV 
U-), and 20 ^ of sheared calf thymus DNA. A calcium 
phosphate precipitate was formed by adding 400.^ of 0.Z5 M 
CaCl 2 to the DNA in 400 ^ of 50 mM HEPES £.Y. 
hydrox^thylp l pcra Z ine-,V'-2-cthanesuifonic acid)-280 mM 
allowZH r *°?? m P hos P hatc <PH 7.0-). The solution was 
aUowed to stand for 45 min before it was added directly to 
the | medium containing cells. The precipitate was left on the 

^ h u rn,g i 1I . bcfore we fed the Preparations and split them 
into dashes (4 by 10 cm) the next day. The cells we're fed « 

rhc conditioned medium was collected when the assays 
r™ £ tm * ted 0Dto fresh monolayers of NIH 3T3 

cells for the presence of focus-forming vims. Typically 200 

£g 1 ^oTpTb? dUUdOD f -cdLmcon'tau? 
~fi % g i 1 Polybrene per ml was allowed to adsorb to the 

to days 'I£\ C T WaShed - fcd - »" aSe?: 
m,„L,f y ^ , Ceils Werc « rown « Dulbecco modified 
minimal essential medium supplemented with 10% c^f se 

COsT U c °Mr eCipitiU,> ^ Scm icot>flucnt monolayers of 
TOtfl u ' S1 " OV r n m 6 °- mni ashes were transfected with 
DNAs by using the DEAE^iextran method. The cells were 
washed twice with Tris-saline (10 mM Tris. pH -.4 15 0 „Lm 
f L* * soIutlon of Tris-saline containing 5 w of DNA Der 
ml arid 50 M of DEAE-dextran (mo!ecularweigh° 2 0 x 1^) 

removed i £° r 10 mn - ^ DNA solut '°n 
dime^vl'^r ^jr^* »»»octoJ with a solution of 10% 
dimethyl sulfox.de in Tns-salinc at room, temperature for 1 
™»l Jhe cells were washed twice with Tris-saline and fed 
Sc^Us w^reT 100 kM chloroquine K? 

^ev were^b..lH -r? 11 &eSh BCdium for 43 h 

iney were labeled. The ceUs were labeled with 100 llCI of 

L2?fK M! . a,,d » Ci 0f ("^methionine in Dulbecw 
2 h Fof f m aglC medium . lac ^8 =y«eme and methionine^ 
t.:, lmmu nopreci pl tatibn of intracellular proteins cell 
lysates were prepared in RIP A buffer (10 mM sodium 
PH J- 0 ' 150 ™ Nonidet P-40^1% 

sam^l! HivTd^f UlaT dCbris Was pcUe,ed ^ ore 
Stion w« ^ 'mmunoprecipitation. Immunopre- 
uSEiJSJE? performcd « described previously (13) by 
^ MI Pr0tcin A 10 tomunoglob- 

were boated whh 0 !^^'- F ° r ™"°Precipftate S fca 
Ut« wire su^lnH I ! d0g,y | 0 ! idase F ' the inuriunoprecipi- 
hnnL £ * uspended in Endo F reaction buffer (5) and 

pelted and 1^' 7116 Protein A w^s 

«m^« ^ P°™°"S of Endo F were added to the 

samp es before overnight incubation at 25'C Then 
loTn^vf ^ f* 1 ^. «nd the samples were an^zed by 
SDS-polyacrylam.de gc! electrophoresis (PAGE). FoKS 
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noprecipitation of conditioned medium, the conditioned me- 

^^^ Jy0phmZcd ' and tended in 200 JSf 
itLfA buffer before unmunoprecipitation. 

RESULTS 

The predicted amino acid sequence of the v-sis sen* 
Z ho ?° lo 8o«s to the amino acid sequence of PDGF 
from res.due 112 to 220 (15, 16, 29), with the result thaTThe 
v-x« gene product contains 51 more residues at its C 
ternamus than PDGF does. In order to understand how much 
of the C terminus of the wild-type v-sis ( V -sis^ gene product 

transfonnalion - wc constructed a senes of 
mutants with deletions in the v- S is gene (Fig. 1). 

Two methods were used to ensure that the resulting 
deletions of the v-sis gene encoded proteins with defined C 
tennini. In one approach, the out-of-frame TGA codon 
Seated at nucleotides 712 to 714 was inserted into 
correct reading frame to provide for translation termination 
When this method was used, deleted v-sis genes that were 
l ° eDCodc truncated gene products 239 2">3 177 
and 136 anuno acids long were constructed. An 'additional 
mutant w ( th an internal deleuon of the v-sis gene in which 
Uic correct reading frame was maintained was also con 
structed. This v-sis deletion resulted in the removal o: 
residues 178 to 238 from the v-jf," gene product. 

Additional deletion mutants with mutations in the v-sis 
gene were constructed by Bal 31 mutagenesis. The v-sis gene 
was then linearized at its 3' end and treated with Bal 31 
exonuclease for varying amounts of time. The DNA ends 
were treated with the KJeriow fragment of E. coli DNA 
polymerase I, and this was followed by ligation of a termi- 
nation oligonucleotide into, the molecules. This oligonucleo- 
Tck JCAATCAGTCA^C3<riTOACnX3ATTGA, tSS 
J^,^°? S m , 331 1X35811316 ^inR frames, thereby ensurinc 
^ Cd V - f "8 cnes enc ° d *d seated gene prWcu 

S S^??' ^ eX ^ P 0 ^ 0 " of the deletions 
were determined by nucleoude sequencing, and the pre- 

rr^w 'iT?? ^ scauenccs were deduced for these mutants 
[i^'f ^-.Usmg this method, we constructed ah additional 
^^H^ d^"? 0 mutants of the v-sis gene that encoded 
£5 8606 products Which wcre 121 ^ 246 amino acids 

mSTJI^ mUt t?r S ^."nu^nn* ^ the v-sis gene were 
assayed for their abiuty to mduce focus formation in NI7- 
h-w^^ For . these experiments we used a M-MuLV. 
of 7™ T MS, ° V CCt0r Which Provided for the expression 
nat^v^im b * asin « M-MuLV env transcription 

Sc?uTih Ve9 ^ r ' mlr0duccd tot0 NIH 3T3 ceUs by the 
^l ^-r, nos P?»ate cbprecipitation method, and assayed for 
«nre«S ^ 10 °f ^i (Fig. 1). Since the 

expression vector was defective in both the gag and pel 
genes, a replication-competent DNA clone of M-MuLV (12) 
^„!. 0t S n f W f in 0rder to P rovidc for viral spread and 
^ 1^ ° °?^ activities of up to 5.9 x l 0 < foci perprv. 
were obtamcd from transection experiments with the v-sis" 
r u' ^ utants 111 whic h UP to 57 residues were 
tenninus Df the v -^ w " gene product (for 
example, v-jij 2 ") possessed biological activity equal to that 

2nSfn "/"iT 8C u e - Howcver . ^w 204 . which encoded a 
protein laebng the 67 C-ternrinal. residues, was inactive 
wnen it was assayed for focus formation. Other mutant v-sis 
genes that encoded proteins in which up to 150 C-tenninaJ or 
ic^v^t-* 1 ^ 80 ^ had bcen rcmov ^ were also biolog- 
S con ^ ^ ^tioned medi a from the focus ass* v* 
were collected and titrated onto fresh monolayers of : ■ iH 
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of amu,o acds encoded by Uie deleted v-,i, gen e. The numte of 'J£nJ f^-S? J ^ dcJctK>n desi 8 nat i°n indicates the number 
prmetM imtul inflation product of the v-™ «ne. A, .hownta T.iE T 52j?" , te ™ ed by countins from the N terminus of the 
reading frame into the termination oligonucleotide For examnte rhr-, ?„a ? eleUDn , s ^ difle ™™ termini, depending on the exact 

a different C terminus; tncse were dLi,n.S it^ T^^^^^Ta^^ were i,olat=d, each possess^ 

-uab.e focus-fonnin, vinl , The values obtained in V^X^X^fSR t£?&£22j%£! * ^ ° f 



in ° rder to "«y f or the presence of rescuable 
focus-formang virus The transforming v.,/, genes had high 

£edk L^ b r' fo=^-forming vim, in the condiuonfd 
media from the focus assays, while the v-,* genes which 



f!^L d « ecl ab'e foe, ,n the focus assays also lacked 
*Z focus - forn " n g v irus in the conditioned media. The 

snarp drfferencc in biological activity between the v-sis** 
and v. su »» genes allowed the C-tenninal limit of the biolog- 
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TABLE 1. Biological activities of the deletion mutants of the v-jij gene 



Exact end point of mutant 



Deletion 
muUuu 



Ptasmid* 



Nucleotide 5 



C-ier minal 
sequence 



No. of 
residues 
deleted" 



Results of biological assays 



Focus assay 
(FFU/pmol)* 



Tiler (FFU/mJ/ 



v-sis 2 * 6 



.231 
[7 



v-itr 214 



v-ilt 200 



V-JJLT 

v-sis 



,13* 
,.177^:39 



pDD145 

pMS042 

PMH75 

PMS030 

PMS036 

pMS0>t 

PMS027 

pMS040 

PMS034 

PMH67 

pMS044 

pKS029 

pMS033 

pMS052 

PMS039 

PMS037 

PMS038 

PMH76 

pMS028 

pMH68 

PMS032 

pMS041 

pMH66 



813 
737 
716 
704 
702 
701 
693 
681 
668 
668 
660 
647 
642 
613 
599 
594 
544 

531 
427 
408 
39* 
362 
813 



C 
D 

C 
A 
C 
A 
A 
C 
D 
A 

c 

A 
B 
C 
A 
B 
E 
B 
F 
B 
C 
wi 



0 


5.9 x 


10* 


2.5 x 


10* 


25 


4.8 X 


10 3 


3.0 x 


10 3 


32 


4.4 x 


10 J 


8,0 x 


10* 


37 


3.4 X 


10 4 


1.0 x 


10 7 


37 


1.9 x 


10 4 


6.0 x 


10* 


37 


1.4 x 


10 4 


1.0 x 


10' 


40 


3.5 x 


10 4 


5.0 x 


10* 


44 


9.6 x 


10 3 


1.7 x 


10 6 


48 


3.4 x 


10 4 


5.0 x 


10* 


48 


2.4 X 


10* 


1.5 x 


10 3 


51 


2.9 x 


10' 


2.0 x 


10* 


55 


5.8 x 


10 4 


1.0 x 


10 7 


57 


4.3 x 


10 4 


3.7 x 


10* 


67 


<1.0 x 


10 1 


<5.Q x 


10° 


71 


<1.0 x 


10 1 


<5.0 x 


10° 


73 


<1.0 x 


10 J 


<5.0 x 


10° 


90 


<1.0 x 


10 1 


<5.0 x 


10° 


94 


<1.0 x 


10 1 


<5.0 x 


10° 


129 


<1.0 x 


10 1 


<5.Q x 


10° 


135 


<1.0 x 


10 l 


<5.0 x 


10° 


140 


<1.0 x 


10 1 


<5.0 x 


10 u 


150 


<1.0 x 


10 1 


<5.0 x 


10° 


62 


<1.0 x 


10 l 


<5.0 x 


10° 



• Humids whjch contained the deletion mutants in rhe M-MuLV^ierived expression vector 
toJZS^ZZSZ ^Tn1ol™w "T"' ^ le " e ™ di ~<= - <** CcrmuvU am.no acrt quince «rf a deletion muuu,. beion*. 

muun^lodld 1 "l! ST5&m££ " 5e " Uen " ° f *" * me prodUC ' 41 ,ht <*» ition iodi « ,cd - E «*ed in Vai-Thr: M d class r 

Numbers of amino acids which were deleted from Die v-^" 1 gene product. 
' FFU, Focus-forming units. 
Titers of rescuabie focus-forming virus present in the conditioned media of the focus assays. 



ically active v-sis gene product to be placed between resi- 
dues 214 and 204. 

In order to obtain high levels of the gene products coded 
for by the deleted v-sis genes, we used a transient expression 
assay. Transient expression in COS-1 cells is a widely used 
method which allows high levels of expression of a desired 
gene (7, 23, 26, 28). Furthermore, the ability of COS-1 cells 
to proteolytically process and secrete hormones in a biolog- 
ically active form has been well estabUshed (28). For these 
experiments we used simian virus 40-derivcd expression 
vector pJC119, which allowed for the expression of genes 
inserted at a unique Xhol site by using the late transcription 
pathway (26). Two mutant v-sis genes which encoded trans- 
forming gene products were inserted into pJCH9 in the 
correct orientation for expression and then introduced into 
w? a C ? US * Cel1 J y satcs Prepared from metabolicaUy la- 
beled cells were subjected to immunoprecipitation with 
antiserum directed against a peptide corresponding to resi- 
dues 52 to 61 of the predicted v-sis* gene product. Cells 
transfected with the v-jij"" gene yielded a 32-kDa protein 
when they were analyzed under reducing SDS-PAGE con- 
ditions (Fig. 2a lane 1), while cells transfected with the 
v-sis or v-sis 239 gene contained 26- and 28-kDa proteins 

(Fig. 2a, lanes 3 and 5). When the immunoprecipitates were 

analyzed under nonreducing conditions, the transforming 
gene products dimerized, yielding proteins of the expected 
sizes (Fig. 2b, lanes 1,. 3, and 5). 

The v-sis* gene product is proteolytically processed at a 



basic dipeptide, Lys-Arg at residues 110 and 111, resulting in 
the formation of a PDGF- related 20-kDa protein (21). In 
order to determine whether the truncated v-sis gene prod- 
ucts encoded by the mutant genes are proteolytically proc- 
CSS ^39 CeU lysales from COS-1 cells transfected with the 
v-sis 2 and v-sis 22 * genes were immunoprecipitated w'. 
anti-PDGF serum. We found that the v-sijp 9 and v-sis 
genes encoded PDGF-related protein doublets (16.5 and 16 
kDa and 14.5 and 14 kDa, respectively) in addition to the 28- 
and 26-kDa proteins also detected with the N-tcrrnina] 
peptide serum (Fig. 3, lanes 1 and 3). When the immunopre- 
cipitates were analyzed under nonreducing conditions, 
PDGF-related dimers of the appropriate sizes were found 
(Fig. 3 Janes 5 and 7). The sizes of the smaller PDGF-relaced 
proteins are consistent with proteolytic processing at the 
Lys-Arg dipeptide. No smaller PDGF-reiatcd proteins '""•re 
specifically immunoprecipitated from COS-1 cells tht. 
pressed the v-sis genes. 

The conditioned medium of the transfected COS-1 cells 
was also examined for the presence of PDGF-related pro- 
teins. We found that PDGF-reiated 16.5- and 16-kDa pro- 
teins and 14.5- and 14-fcDa proteins were secreted into the 
media from COS-1 ceils transfected with the v-sis 239 and 
v-sis m genes, respectively (Fig. 3, lanes 4 and 2). These 
proteins dimerized when they were analyzed under 
nonreducing conditions (Fig. 3, lanes 6 and 8) and comi- 
grated with the intracellular processed forms of the rm"--< 
v-sis gene products, indicating that no further proo- ■"!■* 
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FIG. 2. Expression of the transforming v-sis genes in COS-1 ceils. The v-sis* gene (lanes 1 and 2), the v-sis 22 * gene (lanes 3 and 4), anc 
the v-ju 22 * gene (lanes 5 and 6) were expressed in COS-1 cells under the transcription ai control of the simian virus 40 late promoter. Lysate. J 
from cells metaboiically labeled with [ J 3 S] cysteine were immuno precipitated with antiserum raised against a peptide corresponding to residue: 
52 through 61 of the predicted amino acid sequence of the v-sis gene product (A) Samples analyzed under reducing conditions. (B) Identical 
samples analyzed under nonreducing conditions. 1-anes 1, 3, and 5 contained immunoprecipitates with the antipeptidc scrum, while in lane:i 
2, 4, and 6 the antipeptide serum was preincubated with an excess of the peptide before immunoprecipitauon. The arrows indicate th 
positions of 32-, 26-, and 2S-kX>a proteins in panel A and the positions of the dimcr forms of these proteins in panel B. 



occurred during secretion. Further evidence that the v-sis 
gene products are secreted from COS-1 cells was obtained 
by testing the conditioned media of rransfected COS-1 cells 
for the presence of mitogenic activity. Cells transfected with 
the transforming v-sis genes secreted a mitogenic activity 
into the media, while cells transfected with either 
nontransf arming v-sis genes or vector DNA alooe contained 
no mitogenic activity in their conditioned media (data not 
shown). 

We also expressed the v-sis 214 and the v-sis 2 ** genes in 
COS-1 cells, since these genes defined the limit of the C 
terminus of the v-sis gene product which is required for 
transformation. When COS-1 cell lysates were im- 
rnunoprccipitatcd with antiserum raised against the bactcri- 



ally expressed gene product and analyzed under reducin?; 
SDS-PAGE conditions, we found that the v-ji'j 21 * and 
sis 204 genes encoded 25- and 24-kDa proteins (Fig. 4a, lanek 
3 and 4). The 1-fcDa difference between the proteins 
consistent with the eight-amino acid difference between the 
two mutant v-sis genes. However, only the v-sis 214 gene 
encoded a protein that was capable of dimerization when 
preparations were analyzed under nonreducing SDS-PAGE 
conditions (Fig. 4b, lanes 3 and 4). Smaller PDGF-relatei 
13.5- and 13-kDa proteins were detected in lysates of cells 
transfected with the v-si\y 2I4 gene, but they were not detected 
in lysates from cells transfected with the v-sis 20d gene, 
indicating that only the v-sis 214 gene product was proteolyti- 
cally processed at the Lys-Arg dipeptide. Several othejr 
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a J2n'J:J' ? 0pr ^P ,ut i 0 " of thc^sforming v-W, gene products with anti-PDGF scrum. COS-1 cells were trans fee Led with the v-jir^ 
TvtV ^ and 6) and the v-,*™ gene (lanes 3, 4, 7, and 8) and metabolically labeled with [«S]cysteinc. Lysates (lanes 1, 3,5 and 

2 S n ^ ^o?^ media (Ian « 2, 4, 6 and 8) were immunoprec:pit*ted with aaii-PDGF serum and analysed under reducing (lanes 1 hrouch 
4) or nonreducmg (lanes 5 through 8) SDS-PAGE conditions. The arrows indicate the positions of full-length PDCF-related £ a^d 28 k/ 
pr F o SlJt™ ~ s thr ° UCh 1' doublets of PDGF-relaxed protein, and 14 tDa anc^Ta^d 16 SEai ^SS^f £L 

proteolytic processing are also indicated. Tbc positions of the diraers are indicated in lanes 5 through 8. 



nontransforming mutants of the v-sis gene were analyzed in 
a similar manner, with the result that none of the 
nontransforming genes was found to encode a gene product 
which was capable of dirneriiation under nonreducing con- 
ditions (data not shown). 

The v-sis gene product is modified by the addition of a 
high-mannose oligosaccharide to Asn residue 93 during its 
translocation across the membrane of the rough endoplasmic 
reticulum (22; submitted for publication). Although the de- 
letion mutants retained the signal sequence encoded by the 
v-sis gene and could be localized to the Golgi apparatus by 
using indirect immunofluorescence (data not shown), we 
wanted to determine whether the mutant v-sis gene products 
were modified by glycosylation. Therefore, immunopredpi- 
tates of several transforming and nontransforming v-sis gene 
products were treated with endoglycosidase F and analyzed 
by SDS-PAGE. The mobilities of both the transforming and 
nontransforming v-sis gene products were altered in a man- 



ner consistent with the presence of an N-linked oligosaccha- 
ride (Fig. 5). As in the case of the v-sis™ gene product, the 
oligosaccharide added to the mutant v-sis gene products was 
of the high-mannose type, as indicated by its sensitivity to 
endoglycosidase H (data not shown). 

DISCUSSION 

We constructed a series of mutants with deletions in i;^ 
v-sis gene which defined the C terminus of the biologically 
active v-sis gene product. Deleted v-sis genes which encode 
truncated proteins that arc 214 amino acids iong or longer arc 
fully active when they are assayed for focus formation in 

NTH 3T3 ceils. Howevcr > the removal of only 10 more 

residues from the C terminus of the v-sis gene product 
results in the loss of biological activity, suggesting thai these 
residues possess an important feature for transformation. 

The principal difference between the gene products en- 
coded by the transforming and nontransforming mutant.' 
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FIG. 4. ImaiimoprecipitaLion of the v-«j 214 and v-j-tV 204 gene 
products. COS-1 cells were iransfected with vector DNA alone (lane 
l) t wiLb the v-jfj-' gene (lane 2), with the v-sis 11 * gene (Une 3), or 
with the v-sis 20 * gene (lane 4). Lysalcs were labeled with 
["S]cysteuic and ["S]mcthioainc and immunoprccipita.tcd with an- 
tiserum raised against the bacterially synthesized v-ju gene prod- 
uct, and the immunoprecipitates were analyzed under reducing (A) 
or nonreducing {B) SDS-PAGE conditions. The arrows indicate the 
positions of the PDGF-related 32-, 25-. and 24-kDa proteins in panel 
A and the respective dimers in panel B. 

the v-i-u' gene is the failure of the nontransforming gene 
products to dimerize. In most other respects, including 
translocation across the rough endoplasmic reticulum and 
glycosylation, the nontransforming v-sis gene products are 
indistinguishable from the transforming v-sis gene products. 
An additional difference between the transforming and 
nontransforming gene products is the lack of proteolytic 
processing of the nontransforming gene products. However, 
a mutant of the v-sis™ gene which lacks the basic dipeptide 
at residues 110 and 111 retains full biological activity (sub- 
mitted for publication), indicating that the lack of proteolytic 
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processing by the aontxajisfoirning deletion mutants re- 
ported here does not explain their lack of biological activity. 
Our results strongly suggest that the loss of biological 
activity is solely due to the failure to dimerize. This conclu- 
sion is supported by the previous demonstration that both 
PDGF and the v-sis* gene product lose their mitogenic 
activity after reduction (20). 

The y-sis gene product contains a total of 10 cysteine 
residues. Of these 10, cysteine residue 28 is encoded by the 
env-derived sequences of the v-sis gene. This residue is 
removed during signal sequence cleavage and probably does 
not contribute to the dirnerization of the v-srj gene product. 
The next eight cysteine residues are located within the 
PDGF-homologous portion of the v-sis gene product, ex- 
tending from residue 112 to, residue 220. The tenth cysteine 
residue is located outside this region at residue 256. Our 
results indicate that this C-terminal cysteine residue is not 
required for dirnerization, since all of the mutant v-sis gene 
products which have C termini between residue 246 and 214 
are capable of forming dimers under nonreducing conditions. 
These mutant v-sis gene products are also fully active in 
transformation. However, cysteine residues 208 and 210, 
which are the eighth and ninth cysteine residues (counting 
from the N terminus of the predicted full-length gene prod- 
uct), are located within the 10 residues which separate the 
transforming y-sis 214 gene product from the nontransforming 
y-sis 104 gene product as the sequence Cys-Lys-Cys (Pig. 6). 
The failure of the v-jij 204 gene product to dimerize suggests 
that one or both of these cysteine residues are involved in 
the formation of interchain disulfide bonds. The mere pres- 
ence of a cysteine residue in the vicinity of the C terminus of 
the y-sis gene product is not sufficient for dirnerization, since 
the v-sis l7ia3 * gene product, which contains an internal 
deletion of 62 amino acids, also fails to dimerize. This gene 
product contains all of the cysteine residues found in the 
v-sis** gene product except cysteine residues 208 and 210. 
These cysteine residues clearly are crucial for the formation 
of proper disulfide bonds in the y-sis gene product. Several 
questions regarding the importance of these cysteine resi- 
dues for proper folding remain. Are both cysteine residues 
208 and 210 involved in the formation of interchain disulfide 
bonds, and are both required for dirnerization, or is one 
sufficient? With which other cysteine residues do these! 
residues form disulfide bonds? What is the importance ofl 
local secondary structure for the formation and stability of 
the proper disulfide bonds? Site-directed mutagenesis of 
these cysteine residues should allow these and other ques- 
tions to be answered. 

The y-sis gene product is proteolytically processed at a 
Lys-Arg dipeptide (residues 110 and 111), resulting in the 
formation of a PDGF-relatcd 20-kDa protein (21). This 
protein contains 8 of the 10 cysteine residues and is capable 
of dirnerization under nonreducing conditions. We found 
that the gene products encoded by the deletion mutants of 
the y-sis gene are also proteolytically processed at this 
dipeptide. It is interesting that only the transforming gene 
products are proteolytically processed at this dibasic resi- 
due. Although processing at this dipeptide is not required for 
transformation , the smaller PDGF-reiated forms of the v-sis 
gene product resulting from this processing; event are pre- 
sumably biologically active in transformation, since the> 
retain the mitogenic activity of the v-sis gene product. Thi: 
allows definition of the minim aJ transforming region of the 
v-sis gene, which consists of 103 amino acids extending frorr 
residue 112 to residue 2U (Fig. 6). A total of six residues car 
be removed from the C terminus of the PDGF-homologou: 
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r r fpr«em "n an« 3 5 TT* 'd lT' P ° Sm ° nS ^^'aicd forms of the v-^ncoded 28-, 26-, 1<K Lid 23-kDa proteins wh.ch 



region of the v-sis gene product with no loss of biological 
activity. 

The v-sis gene product has been reported to undergo 
proteolytic processing at its C terminus, resulting in the 
formation of a PDGF- related protein which is detected under 
nonreducing conditions as a 24-kDa dimcr (21). The site of 
C-terminal processing and its importance for transformation 
are not known. Furthermore, the nature of the subunits of 
this dimer is not known, since they have not been detected 
under reducing conditions. The size of the fully processed 
v-i/j gene product, which presumably is composed of two 
12-kDa subunits, is approximatejy the same size as the gene 
product encoded by the minima] transformina region defined 
by the v-sis- 14 gene. If this is the case, it suggests that 
cysteine residues 208 and 210 are retained after C-terminaJ 
processing. This would agree with the detection of this form 



of the v-sis gene product under nonreducing conditions. 
However, the failure to detect the subunits which compose 
the 24-kDa dirher under reducing conditions raises the 
possibility that this protein is not derived from C-tcrmirM 
processing of the v-sis gene product, but is a result of s</ - 
other type of modification or is unrelated to the v-sis ger.-j 
product altogether. The nature of the proposed proteolytic 
event which results in the formation of the 24-kDa dimer is 
also not known. There are no basic dipeptide residues in the 
vicinity of cysteine residues 208 and 210 that could be a 
possible site(s) of proteolytic processing. Our failure to 
detect a C-tenninai processed v-sis gene product in COS-1 
cells rs further evidence that this processing event docs not 
occur at basic dipeptide residues, since COS-1 ceils do 
possess the enzymes required for proteolysis at basic dipc - 
tides (28). However, it is possible lhat the C-terminal p? 
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LNMTRSHSGG 



ESX.ARGK.rSLGSL.SVAE 



pamiaecktrtevgeisrrlidrtnanf.lv 



WPPCVEVQRCSGCCNNRNVQCRPTQVQLRP 1*0 



VQVRKIEIVRKKP.IFKKATVTLEDGLACKC 2" 



EIVAaaravtrspgtsqeqrakttqsrvti 240 



RTVRV31RPPKGKHRKCKH T.H DKTALKETLGA 272 
FIG. 6. Minimal transforming region of the v-jij gene product. The entire amino acid sequence of the v-m gene product is given by using 
the single-letter cade. The sign&J sequence residues of the v-sis gene product are also indicated with Italics. The minimal transforming region 
of the v-jtj gene product, defined in this study as amino acid residues 112 to 214, is shown in large tetters; the rest of the sequence Ls shown 
in small letters. The cysteine residues arc indicated by asterisks. The C terminus of chain B of PDGF from amino acid sequence data (15) is 
indicated by the arrow above residue 220. The single-letter amino acid code used is: A, alanine; R, arginine; N, asparagine; D, asparuc acid; 
C, cysteine; Q, glutamine; E, glutamic acid; G, glycine; H, hisudine; I, isoleucine; L, leucine; K, lysine; M, methionine; F, phenylalanine; 
P, proline; S, serine; T, threonine; W, tryptophan; Y, tyrosine; V, valine. 



essing of the v-sis. gene product represents a novel 
proteolytic event. The nature and importance of the putative 
C-terminal processed form of the v-sis gene product will 
require further investigation. 

The C -terminal amino acid sequences of some of the 
mutant v-sis gene produts are different from the predicted 
amino acid sequence of the v-sis"* gene product as a result of 
different reading frames in the termination oligonucleotide 
(Table 1). However, two lines of evidence indicate that these 
extra C-terminal amino acids have little or no effect on the 
biological activity of the deleted v-jw genes. First, some 
deletions in the v-sis gene which retained the same number 
of v-sis -encoded amino acids but utilized different TGA 
codons of the linker were found to have the same biological 
activity. Second, the biological activity of the v-sis deletions 
followed a clear pattern which correlated only with the 
extent of the deletion itself. 

A secreted form of the v-sis gcrie product has been 
identified in conditioned media of SSV -transformed cells as 
a 20-kDa protein (6) or a 17-kDa protein (20). The transform- 
ing v-sis deletion mutants described here also secreted a 
PDGF-related protein into the media. The secreted form 
most likely results from N-t^rminal processing at residues 
110 and 111, but is not processed at the C terminus. The 



secretion of a PDGF-related protein from the transforming 
v~sis deletions is supported by our finding of a mitogenic 
activity in the conditioned media of COS- 1 cells that express 
the transforming v-sis genes. 

The best correlation that we have found between the 
biological properties of the v-sis deletion mutants arid the 
physical properties of the encoded . proteins is between 
transformation and dimerization. The connection between 
dimerization and transformation has recently been described 
on the basis of two mutants with mutations in the v-sis gerie 
which encode truncated gene products that differ in size by 
50 amino acids (17). Our data support previous work with 
both PDGF and the v-sis gene product, which showed that 
rnitogeriic activity was lost upon reduction (20). These 
results strengthen the relationship between the rwo biologi- 
cal properties of the v-sis gene product, transformation and 
autogenesis. However, why the mitogenic activity of the 
v-sis gene product results in transformation while the mito- 
genic activity of PDGF does not is not known. Both the v-sis 
gene- product and PDGF are able to stimulate autophos- 

phorylation of the ceil surface PDGF receptor (13, 19, 20, 
25). However, it has recently been proposed that the v-sis 
gene product is able to interact with the PDGF receptor 
inside the cell, perhaps during transport through the Golgi 
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apparatus and cxocytotic vesicles (II, 14). Alternatively, it 
is possible that the v-jij gene product, since it lacks subunit 
A of PDGF, has a different effect on Lhe PDGF receptor than 
PDGF does. In either case, it is clear from our results that 
dimerizaxion of the v-sis gene product as a B-B homodimer is 
required for transformation. 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 
Application of: Hu et al. 

Application No.: 08/107.997 Group .Art Unit: 1647 

Filed: June 30, 1998 Examiner: C. Saoud 

For: Vascular Endothelial Growth Factor 2 Attorney Docket No.: PF1 12P4 

DECLARATION OF STUART AARONSON 
UNDER 37 C.F.R. § 1.132 

Assistant Commissioner for Patents 
Washington, D.C. 20231 

Sir: 

I, STUART AARONSON, do declare that: 

1 . I am currently the Director of the Derald H. Ruttenberg Cancer Center for the 
Mount Sinai Medical Center in New York, New York. Since the 1970s, my 
research has focused on growth factors and their role in tumorigenesis and 
cancer as evidenced by my curriculum vitae, attached hereto as Exhibit A, 
which lists the publications that I have authored or co-authored. My research 
in the area of the molecular biology of growth factors and their receptors, 
including keratinocyte growth factor, fibroblast growth factor and vascular 
endothelial growth factor, has encompassed mammalian models of 
tumongenesis, including human tumor model systems. 

2. I have been asked by the Patent Attorneys representing Human Genome 
Sciences ("HGS ,? ) to review the specification to U.S. application serial no. 
08/207,550, filed March 8, 1994, ("the HGS patent specification") and the 
specification to application serial no. 08/107,997, filed June 30, 1998. I have 
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also been asked to review and comment on the experimental evidence 
provided in Dr. Susan Power's Statutory Declaration, attached hereto as 
Exhibit B, which has been submitted in connection with proceedings related to 
Australian Patent Application Au-B-696764 (73941/94) in the name of HGS, 
entitled "Vascular Endothelial Growth Factor-2." I have also been aslced to 
provide my comments and opinions as to what the patent specification would 
provide to one familiar with the molecular biology of growth factors, e.g., a 
post doctorate or Ph.D. candidate in a research laboratory, as of the earliest 
filing date of the HGS patent specification, March 1994. For purposes of this 
analysis, I considered not only what I knew and appreciated at the relevant 
time, but what was expected to be known by graduate students and 
postdoctoral fellows who were in my laboratory at the relevant time. 

I have reviewed and analyzed the polynucleotide and ammo acid sequence 
identified by HGS to encode the human VEGF-2 protein, as set forth in Figure 
1 of the HGS patent specification. The HGS patent specification describes, 
but is not limited to, the characterization of the VEGF-2 sequence and encoded 
protein. The HGS patent specification describes the human VEGF-2 protein 
as structurally related to the PDGF/VEGF family, a known family of secreted 
growth factors. The HGS patent specification further discloses that the 
VEGF-2 polynucleotide is predicted to contain an open reading frame of 
approximately 1050 residues, which encodes VEGF-2. (See the HGS patent 
specification at page 5, lines 25-27). The specification reports that at the 
amino acid level, VEGF-2 exhibits the highest homology to vascular 
endothelial growth factor (30% identity), followed by PDGF alpha (23%) and 
PDGF beta (22%). (See the HGS patent specification at page 5, lines 28-31). 
The HGS patent specification further characterizes the VEGF-2 protein as 
containing eight cysteines which are conserved among all known members of 
the PDGF/VEGF family, and in addition, also contains the fourteen ammo 
acid signature motif, PXCVXXXRCXGCCN, found in all members of the 
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PDGF/VEGF family. (See the HGS patent specification at page 5, lines 3 1- 



4. Based on the characterization of the VEGF-2 protein set forth in the HGS 
patent specification, one would recognize that the protein was a member of the 
PDGF/VEGF family of growth factors. The PDGF/VEGF family of growth 
factors, like other growth factors, are normally secreted in order to exert their 
growth promoting or mitogenic effects. Since all previously identified 
members of the PDGF/VEGF family were known to be secreted, one would 
expect the newly identified VEGF-2 to also be secreted. 

5. By March 1994 it was well known to me and, I believe to my colleagues in 
the angiogenic field that the PDGF/VEGF family of growth factors were, 
expressed initially as precursor proteins which underwent proteolytic 
processing resulting in a mature, secreted form of the protein. Thus, I would 
have predicted that VEGF-2 would be processed in a similar way. The 350 
amino acid sequence set forth in Figure 1 of the HGS patent specification 
contains the conserved, signature motifs for an active form of a protein 
belonging to the PDGF/VEGF family. Thus, in March 1994, I would have 
predicted that the protein encoded by the sequence disclosed in Figure 1, 
expressed and secreted by a host cell as taught in the HGS patent specification, 
would contain those signature motifs characteristic of the PDGF/VEGF family 
and be biologically active. 

The HGS Patent Specification Provides Sufficient Information Such that a Molecular 
Biologist Recognizes the Possession of a Mature Biologically Active Form of VEGF-2 

6. The question of whether the 350 amino acid sequence as set forth in the HGS 
patent specification does indeed contain sufficient information to result in the 
mature processed form of VEGF-2 when secreted from a host cell has, in my 
opinion, been addressed and affirmatively confirmed in the experiments 



reported in Dr. Susan Power's Statutory Declaration (attached hereto as 
Exhibit B). 

7. The experiment set forth in Dr. Power's Declaration describes the use of two 
constructs: the 350 amino acid sequence, containing the nucleotide sequence 
encoding the 350 amino acid sequence of VEGF-2 (as set forth in Figure 1 of 
the patent specification) in frame with a heterologous promoter and signal 
sequence; the 419 amino acid sequence containing the nucleotide sequence 
encoding the 419 amino acid sequence of VEGF-2 in frame with a 
heterologous promoter. These two constructs were used to transform a 
mammalian cell line. The cells were cultured under conditions to allow the 
cells to express the gene products encoded by the vectors. At various time 
points the cell lysates and culture medium were collected and each was 
assayed for the presence of VEGF-2. The presence of VEGF-2 was 
determined by a Western blot analysis using a polyclonal antibody to VEGF-2 
that recognizes both the unprocessed precursor form as well as the processed, 
secreted form of VEGF-2 (See \ 13 of Dr.' Power's Declaration). 

8. The results of the experiments reported in Dr. Power's Declaration 
demonstrate that the construct expressing the 350 ammo acid sequence of 
VEGF-2 contains sufficient information to allow for the natural and correct 
processing of the protein to a mature biologically active protein. Indeed, the 
secreted proteins which result from the expression of the constructs encoding 
the 419 amino acid sequence and the 350 amino acid sequence of VEGF-2 are 
indistinguishable in size. Both are secreted and processed to a mature form of 
the protein which resolves as a band at approximately 30 kDa, with another 
minor band detectable at approximately 21 kDa (See Figure 1 of Dr. Power's 
Declaration, at Gel 3, lanes 22 and 24). Since the filing of the HGS patent 
specification, the 30 kDa and the 21 kDa species have been consistently 
identified in the art as processed mature forms of VEGF-2 with biological 
activity. (See, Joukov et al. 7 1997, EMBO J 16: 3898, at 3898, "Joukov"). 
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9. In sum, the experimental evidence provided in Dr. Power's Declaration 
demonstrates that the constructs encoding the 350 ammo acid sequence and 
the 419 amino acid sequence of VEGF-2 are both naturally, correctly and 
indistinguishably processed by the cell to mature forms of the protein. 

The VEGF-2 Polypeptide Is Processed To Its Mature Form Similarly From Cell Type to 
Cell Type 

10. Since the March 1994 filing date of the HQS patent specification, subsequent 
publications by the inventors and others have further characterized the 
proteolytic processing of VEGF-2. The inventors 1 own publications confirm 
that when expressed in mammalian cells, the precursor form of VEGF-2 
undergoes proteolytic processing. (See 7 Hu et aL, 1997, FASEB J. 1 1(6) :49S- 
504, "Hu"). 

1 1. The capacity to be processed to the mature form of VEGF-2 is an inherent 
property of the VEGF-2 ammo acid sequence. The only information necessary 
for processing VEGF-2 to its mature form is contained in the amino acid 
sequence of VEGF-2. Any host cell with proteolytic enzymes and cellular 
machinery for processing the VEGF-2 polypeptide, i.e. a mammalian cell, will 
naturally process VEGF-2 to its mature form. While the efficiency of the 
processing to the mature form of VEGF-2 can vary depending on the cell type 
from which VEGF-2 is expressed, the capacity to be processed to the mature 
form is similar from cell type to cell type. The Joukov publication compares 
the proteolytic processing of VEGF-2 expressed by a number of different cell 
lines, including COS cells, PC-3 cells, HT 1080 cells, and 293 EBNA cells. 
The results of this comparison demonstrate that the processing of the VEGF-2 
polypeptide to its mature form is similar from cell to cell (Joukov, at page 
3901, second column). Thus, while the efficiency of processing of the 
precursor form may vary from cell type to cell type, the capacity of the amino 
acid sequence of the precursor form of VEGF-2 which allows the protein to be 
naturally processed does not vary. 
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12. i note that Example 2 of the HGS specification reports the translation of a 
VEGF-2 polypeptide by an in vitro reticulocyte lysate system resulting in a 
protein having an estimated molecular weight of 36-38 kD (See, the HGS 
specification at page 28, lines 5-12). Given that an in vitro expression system 
was used to achieve this result, the reported molecular weight is not surprising 
or inconsistent as compared to the molecular weights reported for the mature 
form of VEGF-2 as processed by mammalian cells. In vitro translation 
systems may contain a subset of the proteolytic enzymes found in mammalian 
cells. Similarly, non-mammalian expression systems, such as bacteria or 
baculo virus host cells, also contain different proteolytic enzymes for the 
processing of precursor proteins to their mature form. Thus, when expression 
systems other than intact mammalian cells are used to express mammalian 
proteins, such as VEGF-2, it is not unexpected for the mature form of the 
protein to have a molecular weight differing from that observed in mammalian 
cells. In addition to differences in processing efficiencies there may also be 
post-translational modifications, including the attachment of different sugar 
residues to the protein, any of which" may result in a variance in molecular 
weight as observed by SDS-PAGE. However, all of the information required 
to achieve the mature processed form of the protein lies in the ammo acid 
sequence of the precursor protein. Thus, other than providing the amino acid 
sequence of the precursor protein, it is unnecessary to provide the mechanics 
of processing as this information is natural and intrinsic to the expression 
system being utilized. 

The Mature Form of VEGF-2 As Expressed and Secreted is an Inherent Feature of the 
Sequence of the Precursor Polypeptide 

13. I have also been asked to comment on the characterization of the inherent 
features of the mature form of VEGF-2 as provided by Dr. Alitalo in portions 
of the file history of U.S. Patent No. 6,221,839, issued April 24, 2001, from 
U.S. Application No. 08/5 10,1 33, filed August 1, 1995, ("the Alitalo 
application"). I have reviewed: (a) Dr. Alitalo's Conditional Petition to 
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Reverse or Withdraw Adverse Priority Determination Pursuant to 37 C.F.R. § 
1.181, dated June 1 1, 1997 (the "Petition" attached hereto as Exhibit C) and 
(b) a Declaration by Dr. Carl-Henrik Heldm, executed June 4, 1997 (the 
"Heldin Declaration" attached hereto as Exhibit D), both provided in the 
prosecution of the Alitalo application. 

14. According to Dr. Alitalo, the molecular weight of the processed mature form 
of VEGF-2 as assessed by SDS-PAGE under reducing conditions is an 
inherent property of the molecule (See Petition page 7, line 31 to page 8, lines 
24-26). Dr. Heldin is also in agreement with this principal, stating, "[l]ike all 
organic chemical compounds, polypeptides may be characterized by any of 
several inherent physical properties, such as molecular formula and molecular 
weight. Such physical properties are inherent characteristics of organic 
molecules in that they are intrinsic properties of the molecules" (See Heldin 
Declaration § 10, at page 6, lines 12-13, emphasis added). 

15. Dr. Alitalo also characterizes the processing of the precursor form of the 
VEGF-2 polypeptide to a partial amino acid sequence of its precursor as an 
inherent property of that polypeptide (See Petition page 8, lines 24-26). Dr. 
Heldin provides a similar characterization, in that the secreted mature form of 
VEGF-2 has a partial amino acid sequence of its precursor form and an 
apparent 23kD molecular weight, both of which are inherent features, intrinsic 
to the secreted form of the polypeptide (See Heldin Declaration § 1 1, at page 
6, lines 28-30). 

16. Dr. Alitalo characterizes the ability of the secreted form to contain those 
residues required for activity as another inherent feature of the VEGF-2 
polypeptide (See Petition page 15, lines 7-15). Dr. Heldin further expands on 
Dr. Alitalo's characterization, stating that the secreted mature form of VEGF-2 
comprises a portion of the amino acid sequence of the precursor form of 
VEGF-2 which binds to the Flt4 receptor tyrosine kinase and stimulates 
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phosphorylation thereof, and that these activities are inherent properties of the 
polypeptide (See Heldin Declaration § 1 1, at page 8, lines 2-6). 

17. Thus, as Drs. Alitalo and Heldin have concluded, I would also conclude that 
the capacity of the precursor form of VEGF-2 to be processed to a mature 
form that retains a portion of the precursor amino acid sequence is a natural 
and intrinsic property of that amino acid sequence. It is the precursor form of 
the polypeptide that intrinsically contains the information required for the 
cell's machinery to process the protein to its mature form. Indeed, the 
capacity of the precursor form of VEGF-2 to be naturally processed to its 
mature form is an inherent property of that polypeptide, as confirmed by the 
experiments described in Dr. Powers' Declaration as discussed above in 
paragraphs 6-9. The molecular weight of the resulting processed form is an 
inherent property of that polypeptide as it is processed by the cell from which 
it is expressed. The resulting processed mature form possesses biological 
activity which is also an inherent property of that polypeptide. 

Conclusion 

18. In my opinion, the experimental evidence provided in Dr. Power's Declaration 
confirms the teachings of the HGS patent specification, demonstrating that the 
expression of the construct encoding the 350 amino acid sequence as set forth 
in the patent specification results in a secreted mature form of VEGF-2. 
Furthermore, these results confirm that the construct encoding the 350 amino 
acid sequence contains sufficient information to be naturally and correctly 
processed by the cell resulting in a mature processed VEGF-2 protein. 

19. Following the teachings of the HGS patent specification, as demonstrated by 
Dr. Power's Declaration, I or a molecular biologist would recognize that the 
350 amino acid sequence of VEGF-2 has the capacity to be processed to a 
mature form of VEGF-2 by the cell. The capacity of the precursor form of 
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VEGF-2 to be processed to a mature form is an intrinsic property of that 
polypeptide. 

20. Therefore, a molecular biologist provided with the teaching of the HGS patent 
specification would be able to express the precursor form of VEGF-2 as its 
naturally processed mature form. Further, a molecular biologist provided with 
the teaching of the HGS patent specification would recognize that the 
biological activity and molecular weight of the resulting processed mature 
form of VEGF-2 are intrinsic and natural properties of that molecule. Thus, 
based on the teachings of the HGS patent specification, a molecular biologist 
would be able to identify and obtain a mature processed form of VEGF-2. 



AND I declare further that all statements made in this Declaration of my own are true 
in every particular, and that all statements made on information and belief are believed to be 
true. 



Date: 




Stuart Aaronson 
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culture medium was determined by Western Blot analysis of the samples using 
2 polyclonal antibody to VEGF-2, which recognizes both the precursor form 
and the processed form of VEGF-2 

The design of the expression vectors used in the srudy is as follows: 

419 amino acid form of VEGF-2 (followed by a STOP codon at 
position 420): 



\T0F-C(419 

350am:ao acid form of VEGF-2 linked to a heterologous signal 
sequence (followed by a STOP codon at position 420): 



ATG ATCC70) TAA(420) 



5. 



The nucleotide sequences encoding the 419 and the 3'50 amino acid forms of 
VEGF-2 were obtained directly from the American Type Culture Collection 
(ATCC). ATCC Deposit No. 97149 contains the nucleotide sequence 
encoding the 419 amino acid form of VEGF-2. ATCC Deposit No. 7569S 
contains the nucleotide sequence encoding the 350 amino acid form of VEGF- 
2. The nucleotide sequence encoding the 419 amino acid form of VEGF-2 



was engineered to be flanked by an Eco RJ site at the 5'cnd and a Not I site at 
irs 3'encL The second construct contained the nucleotide sequence encoding 
the 3 50 amino acid form of VEGF-2 fused in frame with a heterologous signal 
sequence, Ig k-chain leader signal sequence, a recognized signal sequence 
which was available as of March, 1994. and was engineered to contain a Bam 
HI site at its 5'e:id and a Not I sire at its 3' end. The sequence of each of these 
constructs was confirmed to be correct and is detailed in Appendix I, attached 
hereto. 

6. Each VEGF-2 construct was subcloned into the expression vector pCMV-I 
(see attached plasm id map, attached hereto as Appendix II), so that the VEGF- 
2 sequences were under the control of a CMV-I promoter, a promoter routinely 
used as of March, 1994. The 419 amino acid form of VEGF-2 was subcloned 
into the Eco RI/Not I sites of pCMV-I, while the 350 amino acid form of 
VEGF-2 fused in frame with a heterologous signal sequence, was subcloned 
into the Bam Hi/Not I sites of pCMV-I (seeplasmid map, Appendix II). 

7. The Two VEGF-2 constructs were transiently traasfected in duplicate, usLng 
the Hpofectin method, comparable methods were routinely used as of March, 
1994, into the Human Embryonic Kidney cell line, HEK-293 tsA-0, a cell line 
which was also routinely used as of March, 1994. .As a control for rransfection 
efficiency, each construct was co-transfected with the vector pCMV-p-gal. 
The efficiency of transfection was determined by p«gal staining 48 hours after 
transfection. As a negative control the vector pCMV-I without an insert was 
transacted in parallel. 

8. The transfection design is as follows: 

10 dishes transfected with; pCMV-I-VEGF-419; 

10 dishes transfected with: pCMV-I-signal sequence- VEGF-350; 

10 dishes transfected: pCMV-I ; 

2 dishes transfected with: pCMV-I-VEGF-419 + pCMV-p-gal; and 

2 dishes transfected with: pCMV-I-signal sequence- VEGF-350 + pCMV-p- 



9. After transfectioo, DMEM medium containing 3% serum was added to the 
cells. Aliquots of cell extracts and conditioned medium were prepared from 
each translation at: T 0 hours, T I6 hours, T 2i hours, T. x hours and hours, in 
duplicate. 

10. At the time of harvesting the cells and medium were treated as follows; 
"Medium: Harvested medium was concentrated 3 fold using Centricon 10 
concentrator devices. One volume of 2 x PAGE loading dye was added to each 
sample. 

Cell Extracts : The cells were harvested by trypsinizauon and collected by 
ccrurifugalion. The ceil pellet was resuspended and lyscd in 250uL of lx 
PAGE loading buffer. 

11. To determine the transaction efficiency, dishes transfected with the pCMV- 
p-gal construct were fixed and stained for p~gal activity 4$ hours after 
transaction. All dishes were found to. have the same percentage of transfected 
cells (70 3 /q). 

12. Each protein sample was subjected to Western analysis as outlined below. 
Prior to Ioadmg on to a 12% (w/v) Tris-Glycine SDS-Polyacrylamidc gcL the 
samples were boiled for 5 minutes and cooled on ice. The two end lanes of 
each gel contained the appropriately sized molecular weight markers to 
estimate the migration rate of proteins predicted to run in the 16 to 85 kDa sue 
range. Tnc samples were electrophoresed according to standard conditions. 

13. Following electrophoresis, the samples were transferred to a PVDF membrane. 
Each membrane was blocked by a one hour incubation in phosphate buffered 
saline (PBS) containing 3% Bovine Serum Albumin (BSA). The blot was 
then incubated at 4'C in PBS containing 0.1% BSA and 500ns/ul of purified 
rabbit anti-VEGF-2 antibody, a polyclonal antibody which recognizes the 
precursor form and the processed form of VEGF-2. After three 5 minute 
washes in PBS containing 0.1% Tween, the blot was incubated for 1 hour in 
PBS containing 0.1% BSA and a 1:3000 dilution of Goat Anti-Rabbit IgG 



Horse Radish Peroxidase (HRP) conjugated antibody. The bloc was washed 
three times for 5 minutes in PBS containing 0A% BSA. The blot was 
developed with 2ml/blot of ECL detection reagent (obtained from Amersham) 
for one minute and then exposed directly to Polaroid films for approximately 5 
seconds. 

14. The result of the experiment is shown in Figure 1, attached hereto. The 
samples included in the figure are as follows: 



IramUQOblot analysis ofVEGF derivatives transiently expressed in HEK293T cells 
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1 5. The Western Blot analysis indicates that a doublet of approximately 30kDa 
was present in the medium collected from the transition of both the 419 
amino acid form of VEGF-2 and the 350 amino acid- VEGF-2 signal sequence 
constructs (sec Figure I). The secreted protein was visible beginning at 1 6 
hours after transaction. The secreted product from cells containing the 419 
amino acid construct and the 350 amino actd-VEGF2 signal sequence 
construct are approximately the same size. 

AND I declare that all the statements made in this Declaration arc of my own 
arc true in every particular, and that all statements made on information and belief are 
believed to be true. 




Sworn by rhe said Susan Power, <rM$*A. j%^€J at 

Phillipsburg, New Jersey, on thisf^day of December 2000; 

before me O^^^J . 

Notary Publ ic 

MARYANN WHITE 
NOTARY FUBUC, Suce of New Yorfe 
No. 4 S8 37 61 
Qualified in Nassau Counry 
Certification Filed in Ne*- York County 
Commission Expires January 26, 



VEGF-X 350aa +Signal Sequence: 



Opnl _ 

OarnHI NcoI 



Leu Leu 



Met Clu Thr A »P Thr U uLgu Leu Trp Va J 



• — — — ' ■ — • ' h » «w ix:u lx:u lcu 

1 GGATCCGCCA CCATGGAGAC AGACACACT^T : r ;: --r a -«r— ~ 

__CCTAGGCGGT GGTACCTC-G clr~ ~ ,T iACTGCTGCT 
i-^-Ij ^^.Qi^g CACv^TACCC ATGACGACGA 



L- Trp Pro Gly Sgr J ^ G , As? Me| ^ v ^ ^ ^^-^ 

CTGGGTTCCA GGTTCCACTG GTGACATGAC TGTa'ctcT AC CCAGA ATATT 
_ 3 _GC_C^AGGT_^GGT^ GGTcSISl 



Udcl 

-1 -Trj !.ys Tyr Lvs Cvs 



LCI 



151 



Gin Uu Arg Lvs Gly Gly Trp pin Hi, A,„ at , 

CC^cS G^r^fS GAGGCTGGCA ACATAACAGA 

..S.?lAl.i.?£ A .i...^Z?ACAG i C GATTCCTTTC CTCCG ACCGT TGTA TTGTCT 



Cu C,n M, Asn Leu Asn Scr A^hr ^ Glu Thr „ 8 Lys phe ^ 

-^!^" CTC -^CAGAA GAGACTATAA AATTTGCTGC 
.i?IiiiALS£-i_.^^^,^IJOTG2_CJT_CTCTGATATT TTAAACGACG 



Pstl 



" "tm^ 1 T>T Asn Thf C1 " «° .if" ^ *, n. a sp a,, Glu Trp ^ Lys 

JcSSaI^ TATTGATA.AT-^g1a^ 
TTATGTCTCT AGAACTT TT^ATA^^ CTCACCTCTT 

LviThr O.n cT^Tp,. A,g g.u Vai Cys , le Asp Vai Gl v Lvs Cu Phc 
AGACTCAATG CATGCCACGG GAGGTGTGTA TAGATGTGGG GAAGGAGTTT 
JTC TGAGTTAC GTACGGTGCC CTCCACAC AT ATCTACACCC C^cScSI 

Nru( - " 



251 



Dral 



AccI 



" 3- V ^ *"» Th, Asn Thf Phc Pl;c Lyl ^ ^ L r 1L ^^ ^Tt7-,, 
01 GGAGTCGCGA CAAACACCTT CTTTAAACCT CCATGTCTGT CCGTCTACAG 
CCTCAGC GCT GTTTGTGGA A G^^c^J^^ GGcSa^C 



Pstl 



*' C ' y C ' y CyS CyS AS " S " C.u r,-^3^_^ Thr 

si atgtgggggt tgctgcaata gtgaggggct gcagtgcatg aacacc'acca 

^CACCCCCA ACGA CGTTAT CACTCCGCGA CGTr.rr. -r^ TTGTGGTCGT 

Ddel ~ 



*' • Th S " T > T ^ Scr Lvs Thr Uu Phe G.u » e Thr Vai Uu s=r C[n 

01 gScgI-?" GAG . caagacg ttatttgaaa ttacagtgccTc^cTc^ 

GCTCGA.Gok G i CGTTCTGC AATAAACTTT AATGTCACG r. AGAGAGAGTT 
" - G ' y P " ^ ^ ^ ^.^.T^ ^ 

51 ^f CAAAC CAGTA -^AAT CAGTTTTGCC AATCACACTT CCTGCCGATg' 

^ GTGATTGTTA G T C AAAACG G T TAGTGTGAA GGACG GCTAC 

7 ' L> " U " A ' P VaI Ty7 ^ G1 " V * H i. S« r Me He Z TZTZT 



' ■ ■ , " c Afg ic; 

31 CATGTCTAAA CTGGATGTTT ACAGACAAGT TCATTCCATT ATTAGACGTT 
G ^S^J.1^SSJ^^ TGTCTGTTCA AGTAAGGTAA TAAtSScII 

-.1 CCCTGCCAGC AACACTACCA CAGTGTCAGG CAGCGAACAA GACCTGCrcc 
OCGACGGTCG TTGTGATGGT GTCATAnrrr GTCGCTTGTT CTGG A CGGGG 



Appendix I 



-1 Thr Asn Tyr Met Trp Asn Asn His lie Cys Arg Cys Leu AlT^GhT Glu Asp- 
601 ACCAATTACA T G T G G .--AT AA TCACATCTGC AGATGCCTGG CTCAGGAAGA 

TGGTTAATGT ACACGTTATT AG T G T AG A C G TCTACGGACC GAGT CCTTGT 

*l -A sp Phg Met ?hc Scr Ser Asp Ala Gly Asp As"p" Scr Thr Asp Gly Phc His Asp- 

6 51 TTTTATGTTT TCCTCGGATG CTGGAGATGA CTCAACAGAT GGATTCCATG 
AAAATACAA A AG G AG C CT AC GACCTGTACT GAGTTGTCTA CCTAAGGTA.C 

PstI 

*\ - Asc Ik Cys Gly Pro Asn Lys Gtu Leu Asp Glu Gtu Thr Cys Gin Cys VaT 
701 ACATCTGTGG ACCAAACAAG GAGCTGGATG AAGAGACCTG TCAGTGTGTC 

TGTAGACACC TGGTTTGTTC CTCGACCTAC TTCTCTGGAC AGTCACACAG 

^J^J^ Pvuti 
M Cys Arg Ala Gly Leu Arg Pro Ala Scr Cys Gly Pro His Lys Glu Leu Asp- 

7 51 TGCAGAGCGG GGCTTCGGCC TGCCAGCTGT GGACCCCACA AAGAACTAGA 

ACGTCTCGCC CC GAA G CCGG ACG GTCGACA CCTGGGGTGT TTCTTGATCT 

* l -A sp Arg Asn Sit Cys Gtu Cys VaJ Cys Lys Asn Lys Leu Phc P rT'Ver cTrTc y s~ 
601 CAGAAACTCA TGCCAGTGTG TCTGTAAAAA CAAACTCTTC CCCAGCCAAT 

_.-£I£III5:::9.I AC GGTCACAC_AGACATTTTT GTT TCAGAAG GGGTCGGTTA 

* 1 Cy; Gly Ala Asn Arg Glu Phg Asp Glu Asn Thr Cys Gin Cys VaJ Cys Lys 

851 GTGGGGCCAA CCGAGAATTT GATGAAAACA CATGCCAGTG TGTATGTAAA 

CACCCCGGTT GGCTCTTAAA CTACTTTTGT GTACGGTCAC AC ATACATTT 

* 1 Arg Thr Cys Pro Arg Asn Gtn Pro Leu Asn Pro Gly Lys Cys AJa Cys Glu 
901 AGAACCTGCC CCAGAAATCA ACCCCTAAAT CCTGGAAAAT GTGCCTGTGA 

TCTTGGACGG GGTCTTTAGT TGGGGATTTA GGACCTTTTA CACGGACACT 

*L -GW Cys Thr Glu Scr Pro Gin Lys Cys Leu Leu Lys Gly Lys Lys Phc His His 

951 ATGTACAGAA AGTCCACAGA AATGCTTGTT AAAAGGAAAG AAGTTCCACC 

TACATG T CTT TCAGGTGTCT TTACGAACAA TTTTCCTTTC TT CAAGGTGG 

Pvull — 
•1 \ln Gin Thr Cys Scr Cys T>t A.-g Arg Pro Cys Thr Asn Arg Gin Lys Ala 

10 0 1 ACCAAACATG CAGCTGTTAC AGACGGCCAT GTACGAACCG CCAGAAGGCT 

TGGTTTGTAC GTCGACAATG TCTGCCGGTA CATGCTTG GC GGTCTTCCGA 

M Cys Glu Pro Gly Phc Ser Tyr Scr Glu Glu VaJ Cys Arg Cys v7l Pro Scr 

10 51 TGTGAGCCAG GATTTTCATA TAGTGAAGAA GTGTGTCGTT GTGTCCCTTC 

AC ACTCGGTC C T AAAAGT AT ■ ATCACTTCTT. C AC AC AG C AA C ACAGGGAAG 

■ DdcI — 

EagI 
Not! 

» I Set Tyr Trp Lys Arg Pro Gin Met Scr 

1101 ATATTGGAAA AG AC C AC AAA TGAGCTAAGC GGCCGCG 
TATAACCTTT TCTGGTGTTT ACTCGATTCG CCGGCGC 



sequence: 



' CAATTCGTGC GTCCTTCCW cS^^ 1 ^^ 



Vaf Ala 



.^cccg^g; 

Srrtai 
Xmal 



CTGTGGC 
t^j2^fl_^£AG ACAG CG 



51 



101 



151 



201 



2 5.1 



301 



GTGT ^^^S Pro AU- 

^mm^mmi^ 

-•--•■:i?:^_ CT GCGCCTCGGG 

Dpnl ~ 

C ^^££^£cgotcccc J?Jcc^ C ^^^Ig^: 

~ — ^ctag.-cc ~o 

^^^^ ^^coor^^ 

— ^IS£±SS^£_S2Z™I*t-tg 

3iT -~~$J£ A Z_*IIIir±KG_ 

BgUl 



351 



•^Aia Ala Hi. Tvr a T -«2£iL» 
— T > r Asn Thr ClulTTT 



401 



451 



501 



r**™***™^ at 

~S^h7 ■ — :r -^-ii£™£lATTACTCACCT 

g ^gactca7tccI?g^c7~7g^7^^^ g 

-liri£2 ta cttgtggt 



Ddcl 



Noel 

♦ 1 -Pro Scr Tyr Trp Lys Arg Pro Gin Met Scr 

12 51 TTCATATTGG AAAAGACCAC AAATGAGCTA AGCGGCCGCG 
AAGTATAACC TTTTCTGGTG TTTACTCGAT TCGCCGGCGC 



STRAIN SHEET 



STRAIN Q.M TL 



STORAGE NUMBER (( : ~^^T 



PEDIGREE: 

-CMVI was constructed in the pSV7 (nee pSGS freer. Stratagene, with an 
expanded poly linker] backbone by replacing the SV40 prcxroter from P SV7 with 
the OCV prc*roter/enhancer/intron, via 5" Sal I/Xho I (sites destroyed) and" 
3 1 Hind III . 

-Of/I is 4 613 bp. 

-CKVI uses airpicillin resistance. 

-OT/ prorroter /enhancer + Intron A: nt * * s 1-1556. 

-Polylinkcr: nt « ' c . 15 65 - 1 5 97 (5'- Hind III - Eco RI - Bam HI - Not I - 
Egl II - 3*) . 

-SV4 0 poly'A addition sequence: nt t's 159S-1745. 

-If for pcxne reauson you want to remove the SV40 polyA addition sequence, 
you can cut with either Sal I or Xba I (these 2 sites border the 3' end of 
this seg^tence) . 

GROWTH REQUIREMENTS: 




Appendix II 



3LC 2^3LA5 J^^S" its 



3. To determine whether the 350 amino acid form of VEGF-2 could be secreted 
from cells when attached to a heterologous signal sequence, I transfected 
cuk3ryotic cells with expression vectors encoding the 419 amino acid form of 
VEGF-2, or the 350 amino acid form of VEGF-2 fused in frame with a 
heterologous signal sequence. \ grew the transfected cells under conditions to 
allow the ceils to express the gene products encoded by the vectors. At 
various time points,, i collected both cell lysates and culture medium and 
zsszyed for the presence of VEGF-2, in order to determine if the cells were 
secreting VEGF-2. The presence of VEGF-2 in either the cell lysates or 
culture medium was determined by Western Blot analysis of the samples using 
2 polyclonal antibody to VEGF-2, which recognizes both the precursor form 
and the processed form of VEGF-2 

4. The design of the expression vectors used in the srudy is as follows: 

419 amino acid form of VEGF-2 (followed by a STOP codon at 
position 420): 



ATGO) 



VEOF-CC4 19 zz) 



ATG 



350ummo acid form of VEGF-2 linked to a heterologous signal 
sequence (followed by a STOP codou at position 420): 



ATC (70) TAA(420) 
la k-chain ic^cr 1-2 1 ) YEGr -C (« 22-37 1) 



5. The nucleotide sequences encoding the 419 and the 350 amino acid forms of 
VEGF-2 were obtained directly from the American Type Culture Collection 
(ATCC). ATCC Deposit No. 97149 contains the nucleotide sequence 
encoding the 419 amino acid form of VEGF-2. ATCC Deposit No. 7569S 
contains the nucleotide sequence encoding the 350 amino acid form of VEGF- 
2. The nucleotide sequence encoding the 419 amino acid form of VEGF-2 



was engineered to be flanked by au Eco RJ site at the 5'cnd and a Not I site at 
its 3'end. The second construct contained the nucleotide sequence encoding 
the 350 amino 3cid form of VEGF-2 fused in frame with a heterologous signal 
sequence, Ig k-ehain leader signal sequence, a recognized signal sequence 
which was available as of March, 1994, and was engineered to contain a Bam 
HI site at its 5 'end and a Not I site ai its 5 f end. The sequence of each of these 
constructs was confirmed to be correct and is detailed in Appendix I, attached 
hereto. 

6. Each VHGF-2 construct was subcloned into the expression vector pCMV-I 
(sec attached plasmid map, attached hereto as Appendix II), so that the VEGF- 
2 sequences were under the control of a CMV-I promoter, a promoter routinely 
used as of March, 1994. The 419 amino acid form of VEGF-2 was subcloned 
into the Eco RI/Not I sites of pCMV-I, while the 350 amino acid form of 
VEGF-2 fused in frame with a heterologous signal sequence,, was subcloned 
into the Bam Hi/Not I sites of pCMV-I (see plasmid map, Appendix II). 

7. The two VEGF-2 constructs were transiently transfected in duplicate, using 
[he Jipofectin method, comparable methods were routinely used as of March, 
1994, into the Human Embryonic Kidney cell line, KEK-293 tsA-0, a cell line 
which was also routinely used as of March, 1994. .As a control for rransfection 
efficiency, each construct was co-transfecicd with the vector pCMV-0-gal. 
The efficiency of transfection was determined by p-gal staining 43 hours after 
transfection. As a negative control the vector pCMV-E without an insert was 
transfected in parallel.. 

8. The transfection design is as follows: 

10 dishes transfected with: pCMV-I-VEGF-419; 

10 dishes transfected with: p CMV-I- signal sequence- VEGF-350; 

10 dishes transfected: pCMV-I ; 

2 dishes transfected with: pCMVT-VEGF-419 +■ pCMV-P-gal; and 

2 dishes transfected with: pCMV-l-signal sequence-VEGF-350 -r pCMV-p- 

8*1. 



After transfectioo, DMEM medium containing 3% serum was added to the 
cells. Aliquots of ceil extracts ind conditioned medium were prepared from 
each transfection at: T 0 hours, T 16 hours, T„ hours, T JS hours and hours, in 
duplicate. 

At the time of harvesting the cells and medium were treated as follows: 
Medium : Harvested medium was concentrated 3 fold using Centncon 10 
concentrator devices. One volume of 2 x PAGE loading dye was added to each 
sample. 

Cell Extracts : The cells were harvested by rrypsinization and collected by 
ccntrirugation. The cell pellet was resuspended and lyscd in 250ut of Ix 
PAGE loading buffer. 

To determine the cransfection efficiency, dishes transfected with the pCMV- 
P-gal construct were fixed and stained for p-gal activity 4S hours after 
transaction. All dishes were found to have the same percentage of transfected 
cells (70 3 /o). 

Each protein sample was subjected to V/ estern analysis as outlined below. 
Prior to loading on to a 12% (w/v) Tris-Glyeme SDS-Polyacrylamidc gel, the 
samples were boiled for 5 minutes and cooled on ice. The two end lanes of 
each gel contained the appropriately sized molecular weight markers to 
estimate the migration rate of proteins predicted to run in the 16 to SS kDa size 
range. The samples were electrophoresed according to standard conditions. 

Following electrophoresis, the samples were transferred to a PVDF membrane. 
Each membrane was blocked by a one hour incubation in phosphate buffered 
saline (PBS) containing 3% Bovine Serum Albumin (BSA). The blot was 
then incubated at 4 = C in PBS containing 0.1% BSA and 500ns/ul of purified 
rabbit anti-VEGF-2 antibody, a polyclonal antibody which recognizes the 
precursor form and the processed form of \T5GF-2. After three 5 minute 
washes in PBS containing 0.1% Tween, the blot was incubated for 1 hour in 
PBS containing 0.1% BSA and a 1 :3000 dilution of Goat Anti-Rabbit IgG 



Horse Radish Peroxidase (HRP) conjugated antibody. The bloc was washed 
three times for 5 minutes in PSS containing 0.1% BSA. The bioC was 
developed with ImVblot of ECL detection reagent (obtained from Amcrsham) 
for one minute and then exposed directly to Polaroid films for approximately 5 
seconds. 

14. The result of the experiment is shown in Figure t, attached hereto. The 
samples included in the figure are as follows: 



Immunoblot analysis of VEGF derivatives transiently expressed in HEK293T cells 
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1 5. The Western Blot analysis indicates lhat a doublet of approximately 30kDa 
was present in the medium collected from the transfection of both the 419 
amino acid form Of VEGF-2 and the 350 amino acid-VEGF-2 signal sequence 
constructs (sec Figure 1), The secreted protein was visible beginning at 16 
hours after transaction. The secreted product from cells containing the 419 
amino acid construct and the 350 amino acid-VEGF2 signal sequence 
construct are approximately the same size. 

AND I declare that all the statements made in this Declaration are of my own 
arc true in every particular, and that all statements made on information and belief are 
believed to be true. 

Sworn by the said Susan Power, ^¥^1 7c^ t>T at 

Philiipsburg, New- Jersey, on this|5^day of December 2000; 

before me "K^j^J J^l-CZ^ . 

Notary Public 

MARY ANN WHITE 
NOTARY PUBLIC Suce of New Yort> 
No. 48 83761 
Qualified in Nassau County 
Certfioiion Filed in New York CgunS 
Commission Empires January 26, 




VEGF-X 350aa +SignaI Sequence: 



Dpnl 

Ncoi 

* 1 
1 



Met 0lu Thr Asp Thr Leu r,-,, - „ , . 

CGATCCGCCA CC^^^^ 

G^CG^i^CCC ATCArnarr.^ 



*I -Uti Trp VaJ P-o civ Tk ^, Ssp * 

cewwroc aamm acatgacatg cctot™" 

Odd - - - 

^ J! CAAGTGTCAG CTAAGgITI^GAGGCTGg'HTTE^H^ 



5±1°££Z±ZS™^^ TtII^gIcg 



Dpnt 



-I - Ah Ala His Tyr As n Thr GuT"Tfc Uu Lvs Srr „ 4 
201 ^^^^ 



^I^L" Arg^C^J ^ Cyl „ c Asp VaJ c Lvj QIu 

2 51 AGACTCAATG CATGCCACGG GAGGTGTGTA TAGATGTrrr rTt^T ' 

_JL_n*GAC*^^ ATCTACACCC SESSE 



Acct 



* I Cly VaJ Ala Thr Asn Thr Phc Pro «v r 

' ' 1 — 1 . >S ^° ^ Cy s VaJ Scr VaJ Tyr Ax?- 

1 ^ TCGCGA CAAACACCTT CTTTAAACCT~^G~ TGTGT CCOTc '^g 

S£ICAGCGC2 L GTTTC^^ GGcIgSSc 

Pstr ~~ 

3 = 1 atgtgggggt tgctgcaata GTCA GGGOCT GCAGTGCATP ' ai^oA ' ' 

^£™^ 



Ddcl 



101 



G ^ TA<=CT CAGCAAGACG TTATTTGAAA TTACAGTGCC T"c^c7c^cTr 

:nrrrr^^ ,^771 ' " -* . , . i_ 5 ^ s 



' * ,t -" t ^cr Cys Arz Cvs 

51 GGCCCCAAAC CAGTAACAAT CAGTTTTGCC AAT^cI cTT CCTCrrr^ 

^TGTCTAAA CTGGATGTTT AC^gTcaaGT TCATTCCATT AtS^S? 
—I^^HI^CTAC^ TGTCTGTTCA AGTAAGGTaI tZtctTcZ ■ 



1 • — — ■ , lvs tTir Cys Pro 

,1 CCCTGCCAGC AACACTACCA CAGTGTCAGG CAG^ ACAA GACCTOCCc g 
^ACGCTCC TTGTGATGGT ^CAG^C^GTCGCTTG^ SgScGGGG 



Appendix I 



......... - p -.-.-.-.-.-.„- DdL ' [ 

M Thr Asn T>-r M ee Tr? Asn Asr. His llc^ Cys Arg Cys Leu AlT^GuT Glu Asp- 
601 ACCAATTACA TGTGGAATAA TCACATCTGC AGATGCCTGG CTCAGGAAGA 

TGGTTAATGT ACACCTTATT AGTGTAGACG TCTACGGACC GAGT CGTTCT 

M -A spPhe Mct^ Phc Scr S=r Asp Ata Gty Asp Asp Scr Thr Asp Cly Phc His A sp 

6 51 TTTTATGTTT TCCTCGGATG CTGGAGATGA CTCAACAGAT GGATTCCATG 
AAAA TAG AA A AGGAGCCTAC GACCTCTAC T GA GTTGTCTA C CTAAGGT AC 

PstI 

* [ - Asp lie Cys Giy Pro Asn Lys Glu Uu Asp Glu GIu Thr Cys Gin Cys VaT 

7 01 ACATCTGTGG ACCAAACAAG GAGCTGGATG AAGAGACCTG TCAGTGTGTC 
T G T AG A C A C C ^ c ^ TTC JJ^SlSSbS:SI^ C "CTCTGGAC AGTCACACAG 

* l Cys Arg Ala Giy Leu Arg Pro Ala Scr Cys Giy pro His Lys C!u Uu As?' 
751 TGCAGAGCGG GGCTTCGGCG TGCCAGCTGT GGACCCCACA AAGAACTAGA 
ACGTCTCGCC CCGAAGCCCG ACG GTCGACA CCTGGGGTGT TTCTTGATCT 

* 1 A sp Arg Asn Scr Cys Glu Cys Vol Cys Lys Asn Lys Leu ~~Ph7'~Tro~" Scr GtrTcys 

601 CAGAAACTGA TGCCAGTGTG' T C TG T AAAAA CAAACTCTTC CCCAGCCAAT 

_ _._5I£IT2£\^ GGGTCGGTTA 

* l -Cy: Giy Ala Asn Arg Glu Phc Asp Glu Asn Thr Cys Gin Cys VaJ Cys Lys 

851 GTGGGGCCAA CCGAGAATTT GATGAAAACA CATGCCAGTG TGTATGTAAA 

CACCCCGGTT GGCTCTTAAA CTACTTTTGT GTACGGT CAC ACATACATTT 

* ' Axg Thr Cys Pro Arg Asn GUn Pro Leu Asn Pro Giy Lys Cys Ala Cys Glu 

901 AGAACCTGCC CCAGAAATCA ACCCCTAAAT CCTGGAAAAT GTGCCTGTGA 
TCTTGGACGG GGTCTTTAGT TGGGGATTTA GGACCTTT TA CACGGACACT 

* I - Gh Cys Thr Glu Scr Pro Gin Lys Cys Leu Leu Lys Giy Lys Lys Phc His His 
951 ATGTACAGAA AGTCCACAGA AATGCTTGTT AAAAGG AAAG AAGTTCCACC 

TACATG T CTT T GAGGTGTCT TTACGAA CAA TTTTCCTTTC TTCAAGGTGG 

Pvult '■ ~ 

*' -Hi: Gin Thr Cys Ser Cys T>t Arg Arg Pro Cys Thr Asn Arg Gin Lys Aia 

1001 ACCAAACATG CAGCTGTTAC AGACGGCCAT GTACGAACCG CCAGAAGGCT 

TGGTTTGTAC GTCGACAATG TCTGCCGGTA CAT GCTTGGC GGTCTTCCGA 

M Cys Glu Pro Giy Phe Scr Tyr Ser Glu Gtu VaJ Cys Arg Cys Val Pro Scr 

1051 TGTGAGCCAG GATTTTCATA TAGTGAAGAA GTGTGTCGTT GTGTCCCTTC 

AC ACTCGGTC CTAAAAGTAT ATGACTTCTT CACACAGCAA CACAGGGAAG 

Ddel , 



*l -Sci Tyr Trp Lys A/g Pro Gin Met Ser 
110 1 ATATTGGAAA AGACCACAAA TGAGCTAAGC GGCCGCG 
TATAACCTTT TCTGGTGTTT ACTCGATTCG CCGGCGC 




VEGF-X H/So^l, Sequence: 

* 1 Met His Leu Leu Giy Phe Phc Scr Val Ala- 

1 GA_kTTCGTGG gtccttccac catgcacttg ctgggcttct tctctgtggc 

CTTAAGCACC CAGGAAGGTG G T A CGTG AA C GACCC GAAGA AGAGACACCG 

SmaJ 
Xmal 

Aval Nrul 

♦1 - AlaCys Scr Leu Leu Ala Ala Ala Leu Leu Pro Gly Pro Arg Giu Ala Pro Ala 
51 GTGTTCTCTG CTCGCCGCTG CGCTGCTCCC GGGTCCTCGC GAGGCGCCCG 



C A C AAG A G A C GAGCGGCGAC GCGACGAGGG CCCAGGAGGG CTCCGCGGGC 
* l -Ale Aln Ala Ala Ala Phc Glu Sor Gly Lou Asp Leu Scr As"? "Ala* "g7u~"p"to"' 



10 1 


CCGCCGCCGC 
GGCGGGGGCG 


CGCCTTCGAG 
GCGGA.AGCTC 


TCCGGACTCG 
AGGCCTGAGC 


ACCTCTCGGA 
TGGAGAGCCT 


CGCGGAGCCC 
GCGCCTCGGG 


- 1 


Asp A! a Gly Glu Ala Thr Ala Tyr Ala Scr 


Dpnl 
Bglll 

Lys Asp Leu Glu Glu Gin Leu 


15 1 


GACGCGGGCG 
CTGCGCCCGC 


AGGCCACGGC 
TCCGGTGCCG 


TTATGCAAGC 
AA T ACG T T CG 


AAAGATGTGG 
TTTGTAGAGC 


AGGAGCAGTT 
TCCTCGTCAA 


• l 


■Lei. Arg Scr Val 


Scr Scr Val Asp Glu Leu Met Thr Vai Leu 


Sspf 

Tyr Pro Glu Tyr 


2 01 


ACGGTCTGTG 
TGCCAGACAC 


TCCAGTGTAG 
AGGTCACATC 


ATGAAGTCAT 
TACTTGAGTA 


GACTGTACTC 
CTGACATGAG 


TACCCAGAAT 
ATGGGTCTTA 


- 1 


Sspl 

■Tyi Trp Lys Met Tyr Lys Cys 


Ddcl 

- Gin Leu Arg Lys Gly Gly Trp Gtn His Asn 


2 5.1 


ATTGGAAAAT 
TAACCTTTTA 


GTACAAGTGT 
CATGTTCACA 


CAGCTAAGGA 
GTCGATTCCT 


AAGGAGGCTG 
TTCCTCCGAC 


GCAACATAAC 
CGTTGTATTG 


* 1 


Arg Glu Gin Ala Asn Leu Asn Ser Arg Thr 


Glu Glu Thr 1 


Psti 

lie Lys Phc Ala- 


301 


AGAGAACAGG 
TCTCTTGTCC 


CCAACCTCAA 
GGTTGGAGTT 


CTCAAGGACA 
GAGTTGCTGT 


G AAG AG ACT A' 
CTTCTCTGAT 


TAAAATTTGC 
ATTTTAAACG 




Pst! 




Dpnl 
Bglll 






• I 


■Ms Ala Ala His 


Tyr Asn Thr Glu lie Leu Lys Scr lie Asp 


Asn Glu Trp Arg- 


351 


TGCAGCACAT 
ACGTCGTGTA 


TATAATACAG 
ATATTATGTC 


AGATCTTGAA 
TCTAGAACTT 


AAGTATTGAT 
TTCATAACTA 


AATGAGTGGA 
TTACTCACCT 


♦ I 


•Arc Lys Thr GIi 


Sphi 

n Cys Met Pto 


Arg Glu Val Cys lie Asp Val Gly Lys Glu 


401 


GAAAGACTCA 
CTTTCTG AGT 


ATGCATGCCA 
/TACGTACGGT 


CGGGAGGTGT 
GCCCTCCACA 


GTATAGATGT 
CATATGTACA 


GGGGAAGGAG 
CCCCTTCCTC 




Nrul 


Oral 




Acer 


* I 


Phc Gly Val Ala Thr Asn Thr Phc Phc Lys 


Pro Pro Cys Val Ser Val Tyr 


451 


TTTGGAGTCG 
AAACCTCAGC 


CGACAAACAC 
GCTGTTTGTG 


CTTCTTTAAA 
GAAGAAATTT 


CCTCCATGTG 
GGAGGTACAC 


TGTCCGTCTA 
ACAGGCAGAT 


♦ 1 


Acci 

*T>- Arg Cys Gly 


Pstl 

Gly Cys Cys Asn Ser Glu Gly Leu Gin Cys 


Met Asn Thr Scr 


501 


CAGATGTGGG 
GTCTACACCC 


GGTTGCTGCA 
CCAACGACGT 


ATAGTGAGGG 
TATCACTGCC 


GCTGCAGTGC 
CGACGTCACG 


ATGAACACCA 
TACTTGTGGT 



Ddcl 

*l -Sci Thr Scr Tyr Lea Scr Lys Thr Leu Phc Glu tic Thr VaJ Pro Leu Scr 



551 GCACGAGCTA CCTCAGCAAG ACGTTATTTG AAATTACAGT GCCTCTCTCT 
CGTGCTCGA7 GGAGTCGTTC TGCAATAAAC TTTAATGTCA CGGAGAGAGA 
*1 Gin Giy Pro Lys Pro VaJ Thr Uc Scr Phc Ala Asn His Thr Scr Cys Arg 

601 CAAGGCCCCA AACCAGTAAC AATCAGTTTT GCCAATCACA CTTCCTGCCG 

GTTCCGGGGT TTGGTCATTG T T AG T C AAAA CGGTTAGTGT GAAGGACGGC 

* l -Arg Cys Met Scr Lys Leu Asp VaJ Tyr Arg Gin VaJ His Scr lie He Arg Arg 
651 ATGCATGTCT AAACTGGATG TTTACAGACA AGTTGATTCC ATT ATT AG AC 

TACGTACAGA TTTGACCTAC AAATGTCTGT TCAAGTAAGG TAATAATCTG 
- 1 A.-; Scr Leu Pro Ala Thr Leu Pro Ghi Cys Gin Ala Ala Asn Lys Thr Cys 

701 GTTCCCTGCC AGCAACACTA CCACAGTGTC AGGCAGCGAA CAAGACCTGC 
CAAGGGACGG TCGTTGTGAT GGTGTCACAG TCCGTCGCTT GTTCTGGACG 

Pstl ~" Ddcl 

• 1 Pro Thr Asn Tyr Met Trp Asn Asn His lie Cys Arg Cys Leu Ala Gin Gtu 

751 CCCACCAATT ACATGTGGAA TAATCACATC TGCAGATGCC TGGCTCAGGA 
GGGTGGTTAA TGTACACCTT ATTAGTGTAG ACGTCTACGG ACCGAGTCCT 
-l -Gh Asp Phc M<:t Phc S-:r Scr Asp A! a Cly As;) Asp Snr Thr A:p Giy Phc His 
8 01 AGATTTTATG TTTTCCTCGG ATGCTGGAGA TGACTCAACA GATGGATTCC 
TCTAAAATAC AAAAGGAGCC TACGACCTCT ACTGAGTTGT CTACCTAAGG 
M -Hi: Asp He Cys Giy Pro Asn Lys Glu Leu Asp Glu GIu Thr Cys Gin Cys 

8 51 ATGACATCTG TGGACCAAAC AAGGAGCTGG ATGAAGAGAC CTGTCAGTGT 
TACTGTAGAC ACCTGGTTTG TTCCTCGACC TACTTCTCTG GACAGTCACA 
_ , P-rutt ^ 

+ 1 VaJ Cys Arg Ala Giy Leu Arg Pro Ala Ser Cys Giy Pro His Lys Glu Leu 

901 GTCTGCAGAG CGGGGCTTCG GCCTGCCAGC TGTGGACCCC AC AAAG AACT 
CAGACGTCTC GCCCCGAAGC CGGACGGTCG ACACCTGGGG TGTTTCTTGA 

♦ l -Let Asp Arg Asn Scr Cys Gin Cys VaJ Cys Lys Asn Lys Leu Phc Pro Scr Gin 

951 AG A C AG AAA C TCATGCCAGT GTGTCTGTAA AAACAAACTC TTCCCCAGCC 
TCTGTCTTTG AGTACGGTCA CACAGACATT TTTGTTTGAG AAGGGGTCGG 
♦I Git Cys Giy Ala Asn Arg Glu Ph- Asp Glu Asn Thr Cys Gin Cys VaJ Cys 

1001 AATGTGGGGC CAACCGAGAA TTTGATGAAA ACACATGCCA GTGTGTATGT 
TTACACCCCG GTTGGCTCTT AAACTACTTT TGTGTACGGT CACACATACA 

• I Lys Arg Thr Cys Pro Arg Asn Gin Pro Leu Asn Pro Giy Lys Cys Ala Cys 

10 51 AAAAG AA C CT GCCCCAGAAA TCAACCCCTA AATCCTGGAA AATGTGCCTG 
TTTTCTTGGA CGGGGTCTTT AGTTGGGGAT TTAGGACCTT TTACACGGAC 

♦ 1 Cy: Glu Cys Thr Glu Scr Pro Gin Lys Cys Leu Leu Lys Giy Lys Lys Phc His 

1101 TGAATGTACA GAAAGTCCAC AG AAATG CTT GTTAAAAGGA AAGAAGTTCC 

ACTTACATGT CTTTCAGGTG TCTTTACGAA CAATTTTCCT TTCTTCAAGG 
— — 

* l Hi: His Gin Thr Cys Scr Cys Tyr Arg Arg Pro Cys Thr Asn Arg Gin Lys 

1151 ACCACCAAAC ATGCAGCTGT TACAGACGGC CATGTACGAA CCGCCAGAAG 
TGGTGGTTTG TACGTCGACA ATGTCTGCCG GTACATGCTT GGCGGTCTTC 
*l Ala Cys Glu Pro Giy Phc Scr Tyr Scr Glu Glu VaJ Cys Arg Cys VaJ Pro-* 

12 01 GCTTGTGAGC CAGGATTTTC ATATAGTGAA GAAGTGTGTC GTTGTGTCCC 
CGAACACTCG GTCCT AAAAG TATATCACTT CTTCACACAG CAACACAGGG 



Ddcl 



Not I 

•P ro Ser Tyr Trp Lys Arg Pro Gin Met Scr 
TTCATATTGG AAAAGACCAC AAATGAGCTA AGCGGCCGCG 
AAGTATAACC TTTTCTGGTG TTTACTCGAT TCGCCGGCGC 
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199^ 



CONDITIONAL PETITION TO REVERSE OR WITHDRAWN ADVERSE PRIORITY 

DETERMINATION PURSUANT TO 
37 C.F.R. §1.181 

BOX AF 

Assistant Commissioner for Patents 
Washington, D.C. 20231 



Sir: 

In an official action mailed April 1 1, 1997, the examiner finally 
rejected claims 1, 8, 9, 13-15, and 19-25 variously under 35 U.S.C. §§101 and 
112, first paragraph. CFaims 2 and 1 2 were allowed, and claims 1 6 and 1 7 
were objected to as being dependent upon a rejected base claim, but were 
otherwise deemed allowable. The applicants respectfully request 
reconsideration in light of the following amendments and remarks. 



AMENDMENTS 



c 



2- 



In the specification: 



At paper'24, line 30, after "Figure 9" please insert -- (SEQ ID NOs: 
32 and 33) --. 

In the claims : 

Please cancel claims 3-7 and 1 1, without prejudice, amend claims 
8, 16, 17, 21, 22, and 25, and add new claims 26-28, as shown below. 




8. (Three times amended-yp Vpu/ified and isolated polypeptide 
£ ' capable of binding to an Flt4 receptor tvrcji/e kinase, said polypeptide 
comprising a portion of SEQ ID NO: T3 effective to permit such binding. 



16. (Amended) A purified add isolated polypeptide capable~of 
binding with high affinity to the extracellular domain of Flt4 receptor tyrosine 
kinase and having an appare n t molecular weight of approximately 23 kn 
assessed by SDS-PAGE under reducing conditions, [according to claim 13,] 
wherein amino terminal amino aci^s 2 through 18 of said polypeptide have an 
amino acid sequence correspond/ng to amino acids 2 through 18 set forth in 
SEQ ID NO: 13. 



17. (T 
of binding with high 




amended) A purified and isolated polypeptide capable 
inity to the extrace llular domain of Flt4 receptor tyrosine 



kinase. [according-4b clairiS 1,] said polypeptide being purifyable from 
conditioned media from /pC-3 prostatic adenocarcinoma cell line, said cell line 
having ATCC CRL No. 7435, using an affinity purification procedure wherein the 
affinity purification majfrix comprises a polypeptide comprising the extracellular 
domain of Flt4 receptc/r tyrosine kinase. 



1> 



21. (Arnsnded) A Polypeptide according to claim [8] 17 further 
comprising a detectable l< 



2 - 



22. (Amended) V\ ^bar/naceutical composition comprising a 
polypeptide according to ciairh \3Y 1 7 in a pharmaceutically-acceptable diluent, 
adjuvant, or carrier. 



c 



25. (Amended) A pharmaceutical composition comprising a 
polypeptide accordincf^tojc^airr/ [14] 1_6 in a pharmaceutically-acceptable diluent, 
adjuvant, or carrier. 



« 26. A polypeptide according to claim 8 wherein said portion of 
SEQ ID NO: 33 effective to permit such binding is a continuous portion of SEQ 
ID NO: 33 within amino acidfe 1 -1 80 of SEQ ID NO: 33. 




peptide according to claim 8 wherein the amino 
effective to permit such binding corresponds with 
0:/33. 



terminus of said po 
position 34 of SEQ 



28. J< polypeptide according to claim 1 6 further comprising a 
detectable label. — 



REMARKS 

I. History of claims and explanation of amendments. 

The application as filed contained twelve claims. In a preliminary 
amendment (Paper No. 10) dated August 12, 1996, claims 1-4, 6, 8-9, and 12 
were amended, and claims 13-19 were added to the application. In an 
amendment dated February 10, 1997, the applicants canceled claims 10 and 
18, amended claims 1, 8, 9, 14, and 17, and added new claims 20-25. In the 
present amendment, the applicants cancel claims 3-7 and 1 1 , amend claims 8, 
16, 17, 21 , 22, and 25, and add new claims 26-28. Thus, upon entry of the 
foregoing amendments, claims 1-2, 8-9, 12-17, and 19-28 would be pending. 
A copy of the claims in their amended forms is appended hereto. 

The nature of each claim amendment is discussed below in the 
remarks pertaining to each claim. 
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New claim 26 depends from claim 8 and further limits claim 8 by 
adopting a suggestion of the examiner with respect to subject matter that the 
specification enables. Support for the limitation "within amino acids 1-180 of 
SEQ ID NO: 33" is found in the specification at p. 28, lines 1-3. New claim 27 
further limits claim 26 by reciting a specific amino terminal amino acid residue. 
The particular amino terminus that is recited in claim 27 corresponds to the 
amino terminus recited in claim 1 6. This amino terminus finds written support 
at p. 1 9, lines 1 7-19 of the specification. 

II. Restriction Requirement 

The applicants have canceled non-elected claims 3-7 and 1 1 
without prejudice. 

III. The Applicants respectfully request issuance of an advisory action 
wherein the Patent Office reverses as incorrect, or withdraws as 
inappropriate, its determination that no claims in the present application 
are afforded priority to U.S. S.N. 08/340,011. 

In the outstanding official action, the examiner has asserted, for the 

first time, that no claims in the present application are entitled to priority based 

upon U.S. S.N. 08/340,011, filed November 14, 1994, because of an asserted 

lack of written description under 35 U.S.C. §112, first paragraph. 1 For the 

reasons set forth below, this determination is legally and factually incorrect. 

Moreover, the right of priority has no bearing on the patentability of any claim at 



1 In its first official action, the examiner made an initial determination that 
no claims were afforded priority by the '01 1 application, because of an asserted 
absence of enabling disclosure. However, that initial determination was made 
without any consideration of the preliminary amendment portion of U.S. S.N. 
08/340,01 1 (a significant omission, since the '01 1 application is a Rule 62 
continuation-in-part of an earlier application, and the preliminary amendment 
portion of the '01 V application is highly pertinent to the priority issue), in the 
outstanding final action, the priority determination based on lack of enablement 
has properly been withdrawn. However, the examiner has, for the first time, 
raised a new objection to the priority claim, based upon an asserted lack of 
written description. 
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this time, and therefore, is an inappropriate subject for Patent Office 
determination. 

A. The applicants respectfully request entry into the record and 
consideration of the expert declaration of Dr. Carl-Henrik Heldin 
filed herewith. 

The Patent Office's reviewing court has explicitly approved of the 
use of declarations which offer factual evidence to help resolve the issue of 
"written description" in a patent application, and has held that failure to accord 
appropriate weight to such declarations constitutes legal error. See In re Alton, 
37 U.S-P.Q. 1578, 1583 (Fed. Cir. 1996). The applicants have filed herewith 
the expert declaration of Dr. Carl-Henrik Heldin (the "Heldin declaration") to 
offer a factual explanation as to why one of ordinary skill in the art would have 
understood the 1994 priority application to describe the invention presently 
being claimed. Since the examiner raised the written description issue for the 
first time in the outstanding final official action, 2 the applicants respectfully 
request entry of this declaration into the record and consideration thereof with 
respect to the issue of written description. 

B. The determination that no claims are entitled to priority is legally 
and factually incorrect. 

The law is clear that original claims (i.e., claims contained in the 
patent application as filed) comply with the written description requirement of 
§112, because original claims constitute their own description. See In re Koller, 
204 U.S.P.Q. 702, 706 (C.C.P.A. 1980). Moreover, later added claims of 
similar scope and wording are described by original claims. Id. 

In the present case, the applicants' 1994 priority application (the 
'01 1 application) contained original claims to an FIt4 ligand. For example, 
original claim 31 recites, "A ligand which specifically binds to an FLT-4 receptor 



The written description issue was not necessitated solely by amendments 
made by the applicants in response, to the first action on the merits, and 
therefore could have been raised by the Patent Office prior to the issuance of a 
final action. 
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tyrosine kinase." By way of comparison, claim 1 of the present application 
recites, "A purified and isolated polypeptide capable of binding with high affinity 
to the extracellular domain of Flt4 receptor tyrosine kinase." 

Claim 1 is unquestionably of similar scope and wording to claim 31 
as originally filed. Whereas original claim 31 was directed to "a ligand," claim 1 
is directed to "a purified and isolated polypeptide. " However, the 1994 priority 
application clearly states that the ligand of the invention is a purified protein. 
(See, e.g., preliminary amendment to U. S.S.N. 08/340,01 1 dated November 14, 
1994, at p. 15: "The purified biologically active ligand protein ....") Whereas 
original claim 31 was directed to binding to FIt4 receptor tyrosine kinase, claim 
1 clarifies that the ligand binds to the extracellular domain of Flt4. However, 
the 1994 priority application clearly states that the ligand protein binds to the 
Flt4 extracellular domain. (See, e.g., preliminary amendment to U.S. S.N. 
08/340,011 dated November 14, 1994, at p. 11: "The above experiments prove 
that the ligand binds to the recombinant FLT4 EC domain.") Finally, original 
claim 31 recites that the ligand "specifically binds" whereas claim 1 is directed 
to "high affinity" binding. However, this difference merely adopts preferred 
claim language suggested by the examiner in the course of prosecution. Thus, 
claim 1 is unquestionably of similar scope and wording to an original claim of 
the '011 patent application. (See the Heldin declaration at \ 6.) Accordingly, 
original claims in the '01 1 patent application provide written description support 
for claim 1 of the' present patent application. See In re Koller t 204 U.S.P.Q. at 
706. 

Claim 19, which depends from claim 1 and recites that the 
polypeptide further comprises a detectable label, finds written description 
support in original claim 33 of the 1994 priority application. See In re Koller, 
204 U.S.P.Q. at 706; see also the Heldin declaration at % 7. 

Claim 17 (which depended from claim 1 but has been rewritten as 
an independent claim incorporating the limitations of claim 1) is similar to claim 
1 and additionally recites that the polypeptide is purifyable from conditioned 
media from a PC-3 prostatic adenocarcinoma cell line, the cell line having ATCC 
CRL No. 1435, using an affinity purification procedure wherein the affinity 



purification matrix comprises a polypeptide comprising the extracellular domain 
of Flt4 receptor tyrosine kinase. These additional limitations find explicit written 
description support in the 1994 priority application in Examples 12 and 15: 
Example 12 teaches that conditioned media from the PC-3 prostatic 
adenocarcinoma cell line (ATCC CRL 1435) produces a soluble ligand for Flt4 
that binds to recombinant FIt4 extracellular domain and that can be purified 
using the Flt4 EC domain in affinity chromatography; Example 1 5 describes such 
affinity chromatography. (See the preliminary amendment to the '01 1 
application at pp. 8-11 and 15.) Thus, claim 17 finds written description 
support in the original claims of the 1994 priority application coupled with the 
written description provided in Examples 12 and 15. (See the Heldin declaration 
at <f 8.) 

Claim 21 as amended is identical to claim 19 except that claim 21 
depends from claim 17. Thus, claim 21 finds written description support in the 
1994 priority application for the reasons outlined above with respect to claims 
17 and 19. 

Claim 14 recites "A purified and isolated polypeptide which is 
capable of binding to Flt4 receptor tyrosine kinase and stimulating FIt4 
phosphorylation in mammalian cells expressing Flt4 receptor tyrosine kinase.' 1 
Written description support for "a purified and isolated polypeptide which is 
capable of binding to Flt4 receptor tyrosine kinase" is discussed above in 
relation to claim 1. Example 12 in the 1994 priority application teaches that the 
Flt4 polypeptide ligand stimulates Flt4 tyrosine phosphorylation in mammalian 
cells that express FIt4 receptor tyrosine kinase. (See the preliminary 
amendment to the '011 application at pp. 8-11; see also p. 6 ("In a preferred 
embodiment of the invention, conditioned medium from the PC-3 cell line 
comprises a protein or fragment thereof, which is capable of stimulating the Flt4 
receptor . . . .") Thus, claim 14 finds written description support in the original 
claims of the '011 application coupled with the written description provided in 
Example 12. (See the Heldin declaration at f 9.) 

Claims 13 depends from claim 1 and recites that the polypeptide 
has an apparent molecular weight of approximately 23 kD as assessed by SDS- 
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PAGE under reducing conditions. The approximate 23 kD molecular weight is 
an inherent property of the Flt4 ligand that the '01 1 application teaches one 
how to purify from the PC-3 conditioned medium. (See the Heldin declaration at 
<H 10 and 11. A.) As such, the inclusion of this property in the present 
application and in claim 13 does not deprive claim 13 of being afforded priority 
to the '01 1 application. See Therma-Tru Corp. v. Peachtree Doors Inc., 33 
U.S.P.Q.2d 1274, 1276 (Fed. Cir.^1995) ("A claim in a CIP application is 
entitled to the filing date of the parent application when the claimed invention is 
described in the parent specification in a manner that satisfies, inter alia, the 
description requirement of 35 U.S.C. §112.... [T]he later explicit description 
of an inherent property does not deprive the product of the benefit of the filing 
date of the earlier application. "); Ex parte Yamaguchi, 6 U.S. P.O. 2d 1805, 1807 
(PTO Bd. App. 1987) (Claim to compound characterized by a particular x-ray 
diffraction spectrum has written description support in earlier application that 
teaches the compound, notwithstanding the absence of any teaching of the x- 
ray diffraction pattern in the earlier application, because a compound and all of 
its properties are inseparable); see also Application of Davies, 177 U.S. P.O. 
381, 385, 475 F.2d 667, 671-72 (C.C.P.A. 1973) ( M [W]e see no impediment to 
the present applicants' refiling their application and incorporating a discussion of 
the allegedly unobvious properties [of the invention] while retaining the effective 
date of the application involved here through §120.") 

Claim 15 depends from claim 14 and further recites that the 
polypeptide "comprises an amino acid sequence set forth in SEQ ID NO: 13." 
This partial amino acid sequence is an inherent property of an Flt4 ligand that 
the 1994 priority application teaches one how to purify from the PC-3 
conditioned medium. (See the present application at p. 19, lines 9-19 (teaching 
that FIt4 ligand affinity purified from PC-3 medium has an amino terminal amino 
acid sequence set forth in SEQ ID NO: 13); see also the Heldin declaration at If 
10 and 11.B.) As such, the inclusion of this property in the present application 
and in claim 1 5 does not deprive claim 1 5 of being afforded priority to the '01 1 
application. See Therma-Tru Corp. v. Peachtree Doors Inc.) Ex parte 
Yamaguchi) and Application of Davies, supra. 
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Clam 1 6 (which depended from c.aim , 3 but has been rewritten in 
^dependent form, additional recites amino termina, amino acid sentence 
■"formation of the Calmed poiypeptide. The recited amino acid seguence ,s an 
Cerent property of the Rt4 ||gand ^ ^ i9g4 ^ 

one how to purify from PC-3 conditioned medium. (See the Held , n 

at 11 10 and „.C.) As such, the inciusion o, th,s property in the present 

Woil a " r C ' aim 1 5 d06S d6PnVe C ' aim 1 6 °' bei " 9 ^ P'or-ty 
to the 0 , app„cat,on. See TW^ Co^. / 

Vamaouc/,,; ar , d Application of Davies. supra. 

New cairn 28 is identica, to Cairn 1 9 except that Caim 28 depends 
-cm c, a ,m 16. Thus, Caim 28 finds written description support in the ,994 
Pnonty app,ication for the reasons outiined above with respect ,o Cairns 

Claim 23 depends from claim 1 4 and further recites that the 
Polypeptide has "an apparent molecular weight of approximately 23 k D as 
assessed by SDS-PAGE under reducing conditions." This mo.ecular weight 
Station is an inherent property of an F,t4 ligand that the 199 4 priority 
app.ication teaches one how to purify from the PC-3 conditioned medium as 

" 11D '' AS SUCh ' the "«="«*>" of this property in the present 

ZTZ T r C ' aim 23 d08S «"™ « o, ..,„„ afforded priority 

to the 01 1 ap P „cat,on. See Tnerma-Tru Corp. v . Pe acr,tree Doors ,nc ■ E x parte 
Yamaguchi; and Application of Davies. supra. * 
Moreover, the foregoing is no, intended to be a complete list of 



^^ecSVoZrZ:^ »«*» » amino 
at P- 15 (Example 1 5 ).° ' See prellmm aty amendment to '01 1 application 
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C. The Patent Office's reliance on the Fiers case is improper. 

In dismissing the applicants' priority claim on written description 
grounds, the Patent Office relied upon the Federal Circuit's decision in Fiers v 
Revel, 25 U.S.P.Q.2d 1601, 1606 (Fed.. Cir. 1993). (Official action at pp. 2 and 
3.) However, the Fiers opinion was rendered on its own distinct set of facts 
and was rendered in the context of the state of the art in 1979-81 (i.e. about 
13-15 years prior to the applicants' 1994 filing date). Since the issue of written 
description is factual in nature, In re Alton, supra, 37 U.S.P.Q.2d at 1580, the 
examiner's reliance upon a legal opinion rendered on different facts, and in a 
much earlier period of the art of molecular biology, is highly suspect from the 
outset. 



1. The present application is distinguishable from the facts of 
the. Rers case because the present application teaches a 
method of preparing the claimed protein as a natural isolate. 
The Fiers opinion was based on the premise that a written 
description of a DNA invention requires the same degree of specificity as a 
conception of a DNA invention. Fiers, 25 U.S.P.Q.2d at 1606. Citing its earlier 
opinion in Amgen v. Chugai Pharmaceutical Co. , 18 U.S.P.Q.2d 1016 (Fed. Cir. 
1991), the Court acknowledged that conception of a DNA can occur where one 
is able to define it by its method of preparation, its physical or chemical 
properties, or whatever characteristics sufficiently distinguish it. Fiers, 25 
U.S.P.Q.2d at 1604. In the present case, the 1994 priority application is able to 
defme the FIt4 ligand protein by a method of preparation (e.g., affinity 
purification using the Flt4 extrace.lular domain) and by chemical characteristics 
(e.g., a polypeptide that is capable of stimulating the Flt4 receptor and 
regulating vascular endothelial cells). Thus, under the standards articulated in 
the Fiers and Amgen cases for DNA inventions, the 1994 priority application 
contains a written description of the F,t4 ligand protein invention claimed herein 
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2. The present application is distinguishable from Fiers because 
the invention presently claimed pertains to a purified protein. 

In Fiers, the Federal Circuit rendered an opinion as to that which is 
required under §112, first paragraph, for an adequate written description of a 
DNA invention. The invention claimed in the present application is not a DNA 
invention; 4 the invention pertains to a purified protein, and the issue concerns 
whether a priority application contains a sufficient written description of that 
p.rotein invention. The examiner has failed to articulate why a factual 
determination in Fiers pertaining to a DNA invention is relevant to a factual 
determination pertaining to a protein invention in the present case. 5 
Accordingly, the examiner has failed to meet his burden of establishing a prima 
facie case of lack of written description. 

Since the Fiers holding is distinguishable on its facts and also was 
rendered in the context of the state of the art in 1 979-81 , i.e., about 1 3-1 5 
years prior to the applicants' 1994 filing date, the Fiers opinion fails to support 
the examiner's written description objection. 

D. The right of priority has no bearing on the patentability of any claim 
at this time, and therefore, is an inappropriate subject for Patent 
Office determination. 

The Manual of Patent Examining Procedure instructs that a priority 
determination should be made during ex parte prosecution only when an 
intervening reference is found, upon which a rejection under §102 or §103 
would be made: 

The only times during ex parte prosecution that the 
examiner considers the merits of an applicant's claim of 

4 The Patent Office has deemed the DNAs taught in the application to 
constitute a distinct invention. 

5 In this regard, the Patent Office's attention is directed to Scripps Clinic v. 
Cenentech Inc., 18 U.S.P.Q. 1001 (Fed, Cir. 1991), an opinion issued 
contemporaneously with the Amgen opinion and pertaining to a purified protein 
invention. The Patent at issue in the Scripps case (Reissue Patent No. 32,01 1) 
contained claims to a purified protein (Factor VilI:C) and to an affinity method of 
purifying the protein. No amino acid sequence description was required under 
§112, first paragraph, for the Patent Office to issue or to reissue this patent. 
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priority is when a reference is found with an effective date 
between the date of the foreign filing and the date of filing 
in the United States and when an interference situation is 
under consideration. If at the time of making an action the 
examiner has found such an intervening reference, he or she 
simply rejects whatever claims may be considered 
unpatentable thereover, without paying any attention to the 
priority date .... 

(M.P.E.P.((6th Ed., Rev. 2) §201.15.) 

The outstanding final action constitutes the first time that the Patent Office has 
raised its written description objection as a basis for refusing to afford priority to 
the '011 application. 6 However, there are no prior art rejections based upon 
intervening references in the outstanding action. Accordingly, under the Patent 
Office's own procedures, it was inappropriate to consider the merits of the 
priority claim in the official action. 

E. Conditional Petition to Reverse or Withdrawn Adverse Priority 
Determination. 

Should the examiner refuse to reverse or withdraw the adverse 
priority determination that was made for the first time in the final official action, 
the applicants hereby petition the commissioner to reverse this determination as 
improper, or, in the alternative, to withdraw this determination as premature and 
expunge from the file all mention of this premature determination. The facts in 
support of reversal of the priority determination are provided in parts A-C, 
above, and in the Declaration of Dr. Heldin filed herewith. The facts in support 
of withdrawal of the premature determination are provided in part D, above. In 
the event of withdrawal, the applicants respectfully submit that all mention of 
the priority determination in the final official action and this submission by the 
applicants should be expunged from the file, so as not to taint the file history of 
the eventual patent in a manner adverse to the applicants. 

The priority issue is properly the subject of a petition because the 
priority determination is not pertinent to any rejection and, therefore, is not 



See note 1 , supra. 
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subject to review by the Board of Patent Appeals and Interferences. See 
M.P.E.P. §706.01. 

The applicants hereby authorize the commissioner to charge any 
necessary petition fee associated with this conditional petition to Deposit 
Account No. 13-2855. This petition has been timely filed within two months of 
the mailing of the final official action that contains the adverse priority 

determination at issue. 

■< 

IV. The amendments to claim 8 render moot the rejection of claims 
8-9 and 19-20. 

In paragraph 9 of the outstanding official action, the examiner 
rejected claims 8-9 and 20-22 under 35 U.S.G. § 101, asserting that these 
claims read on a product of nature, because claim 8 fails to recite a "purified 
and isolated" polypeptide. (Office action at p. 5.) 

In response, the applicants have amended claim 8 to recite, "A 
purified and isolated polypeptide capable of binding to an Flt4 receptor tyrosine 
kinase, said polypeptide comprising a portion of SEQ ID NO: 33 effective to 
permit such binding." Thus, amended claim 8 does not read on a product of 
nature, rendering the rejection of claim 8 (and claims 9 and 19-20 which depend 
therefrom) moot. Since this amendment adopts a suggestion of the Patent 
Office and removes an issue for appeal, entry of the amendment and withdrawal 
of the rejection is respectfully requested. 

V. The amendments to claims 16 and 17 place these claims in condition for 
allowance. 

In paragraph 15 of the outstanding action, the Patent Office 
objected to claims 16 and 17 as being dependent upon a rejected base claim, 
but indicated that these claims would be allowable if rewritten in independent 
form. (Office action at p. 11.) In response, the applicants have rewritten claims 
16 and 17 in independent form, incorporating all of the limitation of the base 
claim and any intervening claims. Accordingly, claim 16 and 17 are now in 
condition for allowance. 



- 13 - 



VI. The amendments to claims 21, 22, and 25 place these claims in 
condition for allowance; and new claim 28 is in condition for allowance. 

Claims 21, 22, and 25 have been amended to depend from and 

further limit claims 16 and 17. New claim 28 is identical to claim 21 and 

depends from claim 1 6. Because the subject matter of claims 1 6 and 1 7 has 

been deemed allowable, the amendment of claims 21, 22, and 25 (and addition 

of claim 28) to depend from claims 1 6 and 1 7 also places these claims in 

condition for allowance. Accordingly, entry of these amendments and 

allowance of claims 21, 22, 25, and 28 is respectfully requested. 

VII. The Patent Office's rejections of clams 1, 8, 9, 13-15, and 19-25 under 
§112, first paragraph, for lack of enablement improperly ignore both 
guidance provided in the specification and the skill of those in the art. 

In paragraphs 10-13 of the official action, the examiner articulated 

his basis for maintaining rejections of claims 1 , 8, 9, 13-15, and 1 9-25 under 

§112, first paragraph, for lack of enablement. The Patent Office admits that 

fragments of the protein of SEQ ID NO: 33 can be made, but asserts that undue 

experimentation would be required to screen all fragments of SEQ ID NO: 33 to 

determine which fragments bind the receptor: 

The examiner argues that the claim limitation of binding the 
receptor must be met by testing all fragments encompassed 
by the claims, which in this case are not limited in any way. 

(official action at p. 7.) 7 

The Patent Office's insistence that it is necessary to test all 

fragments of SEQ ID NO: 33 ignores the scientific ability of one of ordinary skill 

in the art. Importantly, one of ordinary skill in the art would not conduct 

experimentation by haphazardly making all of the possible fragments of SEQ ID 

NO: 33 and testing their ability to bind the receptor. An artisan of ordinary skill 

understands that each fragment that is screened provides guidance as to that 



7 Claim 8 encompasses only polypeptides which are capable of binding the 
FIt4 receptor. To the extent that the examiner has interpreted claim 8 (or 
similarly limited claims) to "encompass" all fragments of SEQ ID NO: 33, the 
examiner has ignored a limitation of claim 8 and thereby erroneously construed 
the claim. 
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portion of SEQ ID NO: 33 that is effective for binding, and that portion which is 
not. 8 An artisan of ordinary skill also understands techniques for accelerating a 
screening process, 9 and techniques for screening multiple polypeptides 
simultaneously. Thus, the examiner's reasoning greatly overstates both the 
quantity and the nature of the experimentation required to practice the invention 
as claimed. 

In this regard, the application provides explicit guidance for 

screening fragments of SEQ ID NO: 33 to determine a portion effective to permit 

Flt4 binding. Although SEQ ID NO: 33 contains 350 amino acids, the 

specification provides guidance that the region critical for receptor activation is 

contained within its first approximately 130 amino acid residues . 

By extrapolation from studies of the structure of the related 
platelet derived growth factor (PDGF, reference Heldin, et 
al., Growth Factors 8, 245-252, 1993) one determines that 
the region critical for receptor activation by the Flt4 ligand is 
contained within its first approximately 180 amino acid 
residues. (Specification, pp. 27-28.) 

To determine which fragments contain a sufficient portion of SEQ ID NO: 33 to 

permit binding, the specification also outlines a specific protocol. The 

specification teaches one skilled in the art to (a) generate progressive deletion 

products of the Flt4 ligand cDNA; (b) express these modified cDNAs; and (c) 

assay the resulting truncated protein forms, e.g., by studying their ability to 

induce Flt4 autophosphorylation. (Specification at, e.g., p. 27, lines 23-29.) 

These teachings serve to both provide guidance for predicting the portions of 



For example, a determination that a polypeptide comprising residues 34- 
180 of SEQ ID NO: 33 is effective to permit binding to Flt4 and that a 
polypeptide comprising residues 181-350 is ineffective to permit binding would 
provide significant guidance as to that portion of SEQ ID NO: 33 to further 
screen for effective fragments. Thus, the assertion that it would be necessary 
to screen "all" fragments of SEQ ID NO: 33 to practice the claimed invention 
relies upon the false assumption that individual screening assays will be 
performed without knowledge gained from prior screenings. 

9 For example, it is within the skill of the art to synthesize spaced deletion 
mutants (e.g., residues 34-350, 34-330, 34-310, etc.) from SEQ ID NO: 33, 
rather than successive deletion mutants (34-350, 34-349, 34-348 . . .), to more 
rapidly identify effective portions for binding Flt4. 
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SEQ ID NO: 33 that are effective to permit Flt4 binding; and (.2) reduce the 
amount of experimentation required to determine the minimum portion of SEQ ID 
NO: 33 that is critical for receptor binding. 

Moreover, as explained above, it is within the skill of the art to 
synthesize deletion mutants of SEQ ID NO: 33 that have been spaced 
intermittently (e.g., residues 34-180, 34-160, 34-140, 34-120, etc.), rather 
than synthesize every possible successive deletion mutant (34-180, 34-179, 34- 
178, 34-177 . . .), to more rapidly identify effective portions for binding Flt4. 
Furthermore, the skilled artisan is capable of synthesizing and screening several 
such deletion fragments simultaneously, in parallel experiments. Thus, the 
examiner's assertions that it is necessary to screen every fragment of SEQ ID 
NO: 33, that the specification lacks guidance, and that the amount of screening 
required constitutes undue experimentation is improper. See In re Wands, 8 
U.S.P.Q.2d 1400, 1404 (Fed. Cir. 1988) ("Enablement is not precluded by the 
necessity for some experimentation such as routine screening. . . . The test is 
not merely quantitative, since'a considerable amount of experimentation is 
permissible, if it is merely routine, or if the specification in question provides a 
reasonable amount of guidance with respect to the direction in which the 
experimentation should proceed.") 

VIII. Summary 

For the foregoing reasons, the applicants respectfully request 
reconsideration, withdrawal of all claim rejections and objections to the 
specification, withdrawal of the notation that no claims are afforded priority to 
the parent application, and allowance of claims 1-2, 8-9, 12-17, and 19-28. 



Respectfully submitted, 



June 11,1 997 




MARSHALL, O'TOOLE, GERSTEIN, 

MURRAY & BORUN 
6300 Sears Tower 
233 S. Wacker Drive 
Chicago, Illinois 60606 
Telephone: (312) 474-6300 
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Appendix of claims 

1. {Twice amended) A purified and isolated polypeptide capable of 
binding with high affinity to the extracellular domain of Flt4 receptor tyrosine 
kinase. 

2. (Amended) A purified and isolated polypeptide comprising an 
amino acid sequence shown in SEQ ID NO: 33. 

8. (Three times amended) A purified and isolated polypeptide 
capable of binding to an Flt4 receptor tyrosine kinase, said polypeptide 
comprising a portion of SEQ ID NO: 33 effective to permit such binding. 

9. (Twice amended) A polypeptide according to claim 8 having an 
apparent molecular weight of approximately 23 kD as assessed by SDS-PAGE 
under reducing conditions. 

12. (Amended) A pharmaceutical composition comprising a 
polypeptide according to claim 2 in a pharmaceutically-acceptable diluent, 
adjuvant, or carrier. 

13. A polypeptide according to claim 1 having an apparent 
molecular weight of approximately 23 kD as assessed by SDS-PAGE under 
reducing conditions. 

14. (Amended) A purified and isolated polypeptide which is 
capable of binding to FIt4 receptor tyrosine kinase and stimulating FIt4 
phosphorylation in mammalian cells expressing Flt4 receptor tyrosine kinase. 

15. A purified and isolated polypeptide according to claim 14, said 
polypeptide comprising an amino acid sequence set forth in SEQ ID NO: 13. 
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16. (Amended) A purified and isolated polypeptide capable of 
binding with high affinity to the extracellular domain of Flt4 receptor tyrosine 
kinase and having an apparent molecular weight of approximately 23 kD as 
assessed by SDS-PAGE under reducing conditions, wherein amino terminal 
amino acids 2 through 18 of said polypeptide have an amino acid sequence 
corresponding to amino acids 2 through 13 set forth in SEQ ID NO: 13. 

17. (Twice amended) A purified and isolated polypeptide capable 
of binding with high affinity to the extracellular domain of Rt4 receptor tyrosine 
kinase, said polypeptide being purifyable from conditioned media from a PC-3 
prostatic adenocarcinoma cell line, said cell line having ATCC CRL No. 1435, 
using an affinity purification procedure wherein the affinity purification matrix 
comprises a polypeptide comprising the extracellular domain of Flt4 receptor 
tyrosine kinase. 

19. A polypeptide according to claim 1 further comprising a 
detectable label. 

20. A polypeptide according to claim 8 which is capable of binding 
the extracellular domain of Flt4 receptor tyrosine kinase with high affinity and 
stimulating Flt4 phosphorylation in mammalian cells expressing Flt4 receptor 
tyrosine kinase. 

21. (Amended) A polypeptide according to claim 17 further 
comprising a detectable label. 

22. (Amended) A pharmaceutical composition comprising a 
polypeptide according to claim 1 7 in a pharmaceutically-acceptable diluent, 
adjuvant, or carrier. 
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23. A polypeptide according to claim 14 having an apparent 
molecular weight of approximately 23 kD as assessed by SDS-PAGE under 
reducing conditions. 

24. A polypeptide according to claim 14 comprising a portion of 
SEQ ID NO: 33 effective to permit binding to FIt4 receptor tyrosine kinase and 
stimulation of Flt4 phosphorylation in mammalian cells expressing Flt4 receptor 
tyrosine kinase. 

25. (Amended) A pharmaceutical composition comprising a 
polypeptide according to claim 1 6 in a pharmaceutically-acceptable diluent, 
adjuvant, or carrier. 

26. A polypeptide according to claim 8 wherein said portion of 
SEQ ID NO: 33 effective to permit such binding is a continuous portion of SEQ 
ID NO: 33 within amino acids ,1-180 of SEQ ID NO: 33. 

27. A polypeptide according to claim 8 wherein the amino 
terminus of said portion effective to permit such binding corresponds with 
position 34 of SEQ ID NO: 33. 

28. A polypeptide according to claim 16 further comprising a 
detectable label. 
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I, Carl-Henrik Heldin, hereby state as follows: 



1. I am Director and member of the Uppsala Branch of Growth 
Regulation of the Ludwig Institute of Cancer Research (the Ludwig Institute) in 
Uppsala, Sweden. My curriculum vitae is attached hereto as Exhibit A. 

2. I understand that on 01 August 1995, Dr. Kari Alitalo and Dr. 
Vladimir Joukov (as inventors) filed U.S. Patent Application Serial No. 
08/510,133 (hereinafter "the 1995 application"), directed to a polypeptide 
ligand for Flt4 receptor tyrosine kinase; fragments thereof; a polynucleotide 
encoding the ligand; vectors and host cells comprising the polynucleotide; and 



antibodies reactive with the ligand. i understand that the Ludwig Institute now 
has an ownership interest in this application. 

3. I further understand that, during examination of the 1995 
application by the U.S. Patent and Trademark Office (the Patent Office), the 
examiner has taken the position that U.S. Patent Application Serial No. 
08/340,011, filed on 14 November 1994 ("the 1994 application") does not 
contain a written description of the polypeptide invention that is being claimed 
in the 1995 application. I have been asked by the Ludwig Institute to review 
the 1994 and 1995 applications and to provide a factual analysis of whether the 
1994 application contains a written description of the invention that is being 
claimed in the 1995 application. 

4. I understand that the claims in a patent application are the 
portion of a patent application that defines the invention for which patent 
applicants seek patent protection. I further understand that patent applications 
are written for the practitioner' of ordinary skill in the pertinent scientific field. In 
the scientific specialties or subdisciplines which fall within the general category 
of "cellular and molecular biology," the reader of ordinary skill in 1994 and 1995 
(hereinafter "the reader") would have had at least a medical or doctorate degree 
and probably at least some post-doctoral research experience. 

5. To perform this analysis, I have reviewed and understand the 
contents of the 1994 application. This review included the document titled 
"Preliminary Amendment" that was filed on 14 November 1994 (hereinafter "the 
Preliminary Amendment"). I understand that pages 2-19 of the Preliminary 
Amendment contain text, examples, and claims which are considered part of the 

1994 application. I also have reviewed and understand the contents of the 

1995 application, including the claims thereof. Exhibit B hereto contains the 
pending claims of the 1995 application, with claim amendments that the 
Applicants intend to file with the Patent Office contemporaneously with this 
declaration. 



6. From the facts summarized below, I conclude that the subject 
matter of claim 1 of the 1995 application is described in the 1994 application in 
a manner which apprises the reader that the inventors had possession of a 
concept of what is claimed. Stated another way, the 1994 application 
reasonably conveys to me that the inventors had possession of the subject 
matter of claim 1 of the 1 995 application, at the time that the 1 994 application 
was filed: 

A. Claim 31 of the 1 994 application recites, " A liqand which 
specifically binds to an FLT-4 receptor tyrosine kinase." (See the 
Preliminary Amendment at p. 18.) Since claims in a patent application 
define the invention for which patent applicants seek patent protection, it 
is absolutely clear to me that the inventors considered an Flt4 ligand to be 
an aspect of their invention. 

B. Claim 1 of the 1995 application recites, " A purified and isolated 
polypeptide capable of binding with high affinity to the extracelluiar 
domain of FIt4 receptor tyrosine kinase " Thus, whereas claim 31 of the 
1994 application was directed to " a ligand ," claim 1 of the 1995 
application is directed to " a purified and isolated polypeptide ." However, 
the 1994 application clearly states that the ligand of the invention is a 
purified protein. (See, e.g., the Preliminary Amendment at p. 15 ("The 
purified biologically active ligand protein . . . ."); see also p. 6 ("In a 
preferred embodiment of the invention, conditioned medium from the PC- 
3 cell line comprises a protein or a fragment thereof, which is capable of 
stimulating the FLT4 receptor....").) Therefore, the " purified and isolated 
polypeptide " recitations of claim 1 are described in the 1994 application. 

C. Whereas claim 31 of the 1994 application was directed to 
binding "to an FLT-4 receptor tyrosine kinase," claim 1 of the 1995 
application specifies that the ligand binds "to the extracellular domain of 
Flt4 receptor tyrosine kinase." However, the 1994 application clearly 
states that the ligand protein binds to the Flt4 extracellular domain. (See, 
e.g., the Preliminary Amendment at p. 11: "The above experiments prove 
that the ligand binds to the recombinant FLT4 EC [extracellular] domain.") 
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Therefore, the recitations in claim 1 regarding binding to the Flt4 
extracellular domain are described in the 1994 application. 

D. Claim 31 of the 1994 application recites that the ligand 
"specifically hinds." whereas claim 1 of the 1995 application is directed 
to "high affinity" binding. However, the reader would have understood 
that the "ligand" that "specifically binds" to Flt4 receptor was a high 
affinity binding partner. For example, the teaching in the 1994 
t application to purify the ligand using the recombinant FLT4 EC domain in 
affinity chromatography (see, e.g., the Preliminary Amendment at p. 11 
and Example 15) apprises the reader that the ligand is thought to be a 
high affinity ligand. 

Thus, I conclude that the subject matter of claim 1 of the 1995 application is 
described in claim 31, at pp. 11 and 1 5 of the Preliminary Amendment, and 
elsewhere in the 1994 application. 

7. I conclude that the subject matter of claim 1 9 of the 1 995 
application is described in the 1994 application in a manner which apprises the 
reader that the inventors had possession of a concept of what is claimed. Claim 
19 of the 1995 application is directed to the polypeptide having all of the 
features recited in claim 1 of the 1995 application, and "further comprising a 
detectable label." Thus, the only aspect of claim 19 not already discussed 
above (in paragraph 6) is the inclusion of a detectable label. However, claim 33 
of the 1994 patent application recites, "The ligand according to claim 31 
comprising a label." (See the Preliminary Amendment at p. 18.) Since claims in 
a patent application define the invention for which patent applicants seek patent 
protection, it is absolutely clear to the reader from claims 31 and 33 of the 
1994 application that the inventors considered an Flt4 ligand which includes a 
label to be an aspect of their invention. The property of being "detectable" is 
understood in the art to be inherent in a "label." (The purpose of a label is to 
provide a means for detecting the substance that carries the label.) Moreover, 
this understanding is confirmed by claims 34 and 35 of the 1994 application, 
which are directed to methods which involve "detecting" the labeled ligand. 



-4- 



(See the Preliminary Amendment at p. 19.) Thus, the 1994 application 
reasonably conveys to me that the inventors had possession of the subject 
matter of claim 1 9 of the 1 995 application, at the time that the 1 994 application 
was filed. 

8. I conclude that the subject matter of claim 17 of the 1995 
application is described in the 1994 application in a manner which apprises the 
reader that the inventors had possession of a concept of what is claimed. Claim 
1 7 is similar to claim 1 of the 1 995 application and additionally recites that the 
polypeptide is "purifyable from conditioned media from a PC-3 prostatic 
adenocarcinoma cell line, said cell line having ATCC CRL No. 1435, using an 
affinity purification procedure wherein the affinity purification matrix comprises 

a polypeptide comprising the extracellular domain of FIt4 receptor tyrosine 
kinase." These additional properties are explicitly described in the 1994 
application in Examples 12 and 15: Example 1 2 teaches that conditioned media 
from the PC-3 prostatic adenocarcinoma cell line (ATCC CRL 1435} produces a 
soluble ligand for FIt4 that binds to recombinant FIt4 extracellular domain and 
that can be purified using the Flt4 EC domain in affinity chromatography (see 
the Preliminary Amendment at pp. 8-11); Example 15 describes such affinity 
chromatography. {Id. at p. 15.) Thus, the 1994 application reasonably conveys 
to me that the inventors had possession of the subject matter of claim 17 of the 
1995 application, at the time that the 1994 application was filed. 

9. I conclude that the subject matter of claim 1 4 of the 1 995 
application is described in the 1994 application in a manner which apprises the 
reader that the inventors had possession of a concept of what is claimed. Claim 
14 recites, "A purified and isolated polypeptide which is capable of binding to 
Flt4 receptor tyrosine kinase and stimulating Flt4 phosphorylation in mammalian 
cells expressing Flt4 receptor tyrosine kinase." Descriptive support in the 1994 
application for "a purified and isolated polypeptide which is capable of binding 
to Flt4 receptor tyrosine kinase" is discussed above with respect to claim 1. 
(See paragraph 6, above.) Example 1 2 in the 1994 application teaches that the 
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Flt4 polypeptide ligand stimulates Flt4 tyrosine phosphorylation in mammalian 
cells that express Flt4 receptor tyrosine kinase. (See the Preliminary 
Amendment at pp. 8-1 1 ; see also p. 6 ("In a preferred embodiment of the 
invention, conditioned medium from the PC-3 cell line comprises a protein or 
fragment thereof, which is capable of stimulating the FIt4 receptor....").) Thus, 
the 1994 application reasonably conveys to me that the inventors had 
possession of the subject matter of claim 14 of the 1995 application, at the 
time that the 1994 application was filed. 

10. It is fundamental biochemistry that polypeptides are organic 
chemical compounds, albeit sometimes large and complex ones. Like all organic 
chemical compounds, polypeptides may be characterized by any of several 
inherent physical properties, such as molecular formula and molecular weight. 
Such physical properties are inherent characteristics of organic molecules in that 
they are intrinsic properties of the molecules. Because polypeptides are 
themselves composed of covalently-bonded chains of smaller organic moieties 
called amino acids (of which there are about 20 naturally occurring), it is 
conventional to express the molecular formula of polypeptides as an amino acid 
sequence. The amino acid sequence of any polypeptide is an inherent property 
of that polypeptide. 

11. Certain claims in the 1995 application recite subject matter 
that is described in the 1994 application, and also recite certain inherent 
properties of that subject matter. 

A. For example, claims 13 recites a polypeptide having all of the 
characteristics described in claim 1 and further recites that the 
polypeptide has "an apparent molecular weight of approximately 23 kD as 
assessed by SDS-PAGE under reducing conditions." The subject matter 
of claim 1 is described in the 1994 application. (See paragraph 6, 
above.) The approximate 23 kD molecular weight that is recited in claim 
13 is an inherent property of an FIt4 ligand that the 1994 application 
teaches one how to purify from the PC-3 conditioned, medium. (See the 
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1995 application at pp. 18-19 (teaching that the Flt4 ligand that was 
affinity purified from PC-3 medium had an apparent molecular weight of 
about 23 kD as assessed by SDS-PAGE under reducing conditions).) 

B. Claim 15 recites a polypeptide having all of the characteristics 
described in claim 14 and further recites that the polypeptide comprises 
"an amino acid sequence set forth in SEQ ID NO: 1 3." The partial amino 

V{ acid sequence set forth in SEQ ID NO: 13 of the 1995 application is an 
inherent property of an Flt4 ligand that the 1994 application teaches one 
how to purify from the PC-3 conditioned medium. (See the 1995 
application at p. 19, lines 9-19 (teaching that Flt4 ligand that was affinity 
purified from PC-3 medium had an amino terminal amino acid sequence 
set forth in SEQ ID NO: 13).) 

C. Claim 16 recites a polypeptide having ail of the characteristics 
described in claim 13 and further recites that amino acids 2 through 18 of 
the polypeptide have an amino acid sequence corresponding to amino 
acids 2 through 18 set forth in SEQ ID NO: 13. Thus, for the reasons 
described above with respect to claims 13 and 15 (in Parts A and B), the 
features recited in claim 1 6 are inherent properties of an Flt4 ligand that 
the 1994 application teaches one how to purify from PC-3 conditioned 
medium. 

D. Claim 23 recites a polypeptide having all of the characteristics 
described in claim 14 and further recites that the polypeptide has "an 
apparent molecular weight of approximately 23 kD as assessed by SDS- 
PAGE under reducing conditions." The subject matter of claim 14 is 
described in the 1994 application. (See paragraph 9, above.) The 
approximate 23 kD molecular weight further recited in claim 23 is an 
inherent property of an Flt4 ligand that the 1994 application teaches one 
how to purify from a PC-3 conditioned medium, as discussed in Part A 
above with respect to claim 13. 

The foregoing is not intended to constitute a complete list of those claims which 
recite inherent properties of an FIt4 ligand described in the 1994 application. 
For example, the 1 995 application teaches a cDNA nucleotide sequence and a 



deduced amino acid sequence of a precursor of a 23 kD Flt4 ligand taught in the 
1 994 application. (See, e.g., 1 995 application at p. 5, lines 13-20.) Thus, 
according to the 1995 application, an inherent property of an Flt4 ligand taught 
in the 1994 application is that the ligand has an amino acid sequence 
comprising a portion of SEQ ID NO: 33 that is effective to permit binding to Flt4 
receptor tyrosine kinase and stimulate phosphorylation thereof. These 
properties are recited in several claims of the 1995 application other than those 
specifically discussed above. 

12. The 1994 application teaches the reader how to purify and 
isolate an Flt4 ligand from conditioned medium of a prostatic cell line, using an 
affinity chromatography method: 

A. Example 1 2 in the 1994 application teaches the reader how to 
prepare a conditioned medium comprising an Flt4 ligand by culturing the 
PC-3 prostatic adenocarcinoma cell line (ATCC CRL 1435) for seven days 
in F12 medium in the absence of serum, and then clarifying the medium 
by centrifugation. (See the Preliminary amendment at p. 8.) Example 4 in 
the 1995 application contains a similar teaching. 

B. Example 1 2 in the 1994 application contains experimental data 
proving that the PC-3 conditioned medium contains a ligand that is 
capable of stimulating tyrosine phosphorylation of Flt4 receptor tyrosine 
kinase, in cells expressing FIt4 receptor tyrosine kinase. (See the 
Preliminary Amendment at pp. 8-11.) Moreover, Example 1 2 in the 1 994 
application characterizes the Flt4 ligand as a moiety of at least 10,000 
molecular weight, and teaches that the medium can be concentrated with 
a commercially available Centricon-10 concentrator, in order to increase 
Flt4 ligand activity. (Preliminary Amendment at p. 11 .) 

C. Example 1 2 further teaches that treatment of the concentrated 
PC-3 conditioned medium with Flt4 extracellular domain fragment coupled 
to Sepharose beads (a solid support) will remove the Flt4 ligand from the 
conditioned medium. (See the Preliminary Amendment at p. 11 
(pretreatment of the concentrated conditioned medium with FIt4EC- 
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Sepharose abolished the ability of the conditioned medium to stimulate 
Flt4 phosphorylation).) This teaching provides direct evidence that the 
ligand of the invention binds to the extracellular domain of Fit4, and thus 
that the ligand can be purified using the recombinant Flt4 extracellular 
domain in affinity chromatography. 

D. Example 14 of the 1994 application teaches how to make 
recombinant Flt4 extracellular domain protein to use in an affinity 
chromatography matrix to purify the Flt4 ligand. (See, e.g., the 
Preliminary Amendment at p. 13.) Example 3 of the 1995 application 
contains a similar teaching. 

E. Example 1 5 of the 1994 application teaches how to purify the 
Flt4 ligand using affinity chromatography procedures. In one of the 
procedures, the affinity matrix is Flt4 extracellular domain protein that has 
been cross-linked to CNBr-activated Sepharose 4B (a commercially 
available solid support that is useful for generating an. affinity matrix). 
The reader in 1994 would have understood that affinity purification 
involves contacting the ligand-containing solution with the affinity matrix 
to permit binding between the ligand and the affinity matrix; washing the 
affinity matrix to remove unbound impurities; and eluting the ligand with 
an eluting solution. Typically, all fractions removed from the matrix 
(wash fractions and elution fractions) are assayed to determine in which 
fractions the ligand of interest has eluted. Example 15 of the .1994 
application teaches to use an Flt4 phosphorylation assay to determine 
which chromatography fractions contained the Flt4 ligand. (See the 
Preliminary Amendment at p. 15.) The phosphate buffered saline and 
phosphate buffer wash solutions that were actually used (see the 1995 
application at Example 5, p. 18) are typical wash solutions for a protein 
affinity chromatography. Moreover, the reader would have known that 
varying parameters such as ionic strength, pH, and the 
hydrophilic/hydrophobic character of the eluting solutions are 
conventional methods for eluting a compound of interest from an affinity 
chromatography column. Thus, the details in Example 1 5 of the 1 994 
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application enable the reader to purify the Flt4 ligand by affinity 
chromatography. 

F. The 1994 application teaches to subject the Flt4 ligand material 
that is eluted from the affinity column to further purification, using ion 
exchange and reverse-phase high pressure chromatography and SDS- 
polyacrylamide gel electrophoresis. (See the Preliminary Amendment at p. 
1 5.) While the reader would have been able to perform all three of these 
conventional techniques, it is clear from the results reported in the 1995 
application that sufficiently pure FIt4 ligand is obtained (e.g., sufficiently 
pure for amino acid sequencing) simply with the affinity purification 
followed by the SDS-PAGE procedure. (See the 1995 application at 
Example 5, pp. 17-19.) The ion exchange and reverse-phase 
chromatography were unnecessary. 
Thus, the 1994 application teaches the reader how to purify and isolate an Flt4 
ligand. The 1995 application describes results of such a purification, thereby 
demonstrating that the affinity purification method taught in the 1994 
application works successfully. 

13. The 1994 application teaches several uses for purified Flt4 
ligand. These uses include: 

A. Isolating a gene encoding the Flt4 ligand by microsequencing 
the purified ligand to determine a partial amino acid sequence; generating 
oligonucleotide probes based on the amino acid sequence (See the 
Preliminary Amendment, Example 15, p. 15; and Example 12, pp. 11-12); 
using the oligonucleotides as hybridization probes or PCR primers to 
isolate a ligand-encoding cDNA clone from a cDNA library generated from 
PC-3 poIy-A RNA (!d. t Examples 16 and 17A, p. 16); 

B. use in an assay system to screen for inhibitors of Flt4 
Iigand/Flt4 receptor tyrosine kinase interaction (Preliminary Amendment at 
pp. 6 and 7); 
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C. regulating the growth, differentiation, and functions of 
endothelial cells, particularly lymphatic endothelia (Preliminary 
Amendment at p. 7); 

D. generating antibodies against the Flt4 ligand (Preliminary 
Amendment at p. 7); 

E. use in an assay to detect the presence of FLT4 receptor 
tyrosine kinase (see the Preliminary Amendment at p. 19, claim 35); and 

F - use in an assa Y t° detect endothelial cell proliferation (Id. , claim 

34). 

14. With respect to my conclusions in paragraphs 6-13, above, I 
believe that the reader of ordinary skill in the field in 1994 who reviewed the 
1994 application would have reached the same conclusions: that the inventors 
had possession of a concept of what is now being claimed in the present 
application. Stated another way, the priority application reasonably would have 
conveyed to the skilled artisan that the inventors had possession of the FIt4 
ligand invention recited in claims of the 1995 application, of how to purify the 
ligand, and how to use the ligand. 

15. I hereby further declare that all statements made herein of my 
own knowledge are true and that all statements made on information and belief 
are believed to be true; and further that these statements were made with the 
knowledge that willful false statements and the like so made are punishable by 
fine or imprisonment, or both under section 1001 of Title 18 of the United 
States Code, and that such willful false statements may jeopardize the validity 
of the application or any patent issued thereon. 

? Date Carl-Henrik Heidin 
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